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Miniature Radial Aluminum Capacitors 


Series 


Features 


General Purpose 
Standard Size 


Part No. 
ECE 


AxxUxxx _ 


W.V. [Vdc] 
Cap. [uF] 


[6.3~450] 
0.47~15000 


Temp. 
Range [°C] 


| --40=+85 


L.C. [uA] max 
2 min. 


0.01CV or 3 


Load Life 


2000h/ 
85°C 


Case Size 


5x11~ 
soos 


General Purpose 


Small Size (7mm hgt.) 


ECE 
AXxxKAxxx 


[4~50] 
0.1~470 


-40~+85 


0.01CV or 3 


1000h/ 
85°C 


4x/~ 
8x7 


General Purpose 
Small Size (6mm hgt.) 


BOE 


AXXIKSXXX : 


[4~50] 
0.1-330 


-40~+85 


0.01CV or 3 


1000h/ 
85°C 


3x5~ 
8x5 


_ Standard Size 


Industrial Grade 


EGE 
AXxxGExxx 


(6.3~450] 
0.1~15000 


-55~+105 


0.01CV or 3 


-25~+105 


O.06CV + 10 


1~2000h/ 
105°C 


6x11~ 
18x35.5 


Industrial Grade 
Small Size (7mm hgt.) 


EGE 
AxxKGxxx 


[6.3~50] 
0.1~220 


-55~+105 


0.01CV or 3 


1000h/ 
105°C 


4x7 ~ 
8x7 


Low Impedance 
2-5000 hours/105°C 


ECA 
XXFGXxx 


(6.3~63] 
0.1~15000 


-55~+105 


0.01CV or 3 


2~5000h/ 
105°C 


Ox11~ 
18x35.5 


Low Impedance 
2-7000 hours/105°C 


ECA 
XXFQxxx 


(6.3~63] 
6.8~15000 


-55~+105 


0.01CV 


2-7000h/ 
105°C 


Ax11~ 
18x40 


Low Impedance 
5000 hours/105°C 


ECA 
XXFZXXxX 


(6.3~63] 
22~5600 


Miniature Axial Aluminum Capacitors 


SU 


NHE/NH 


General Purpose 
Standard Size 


EGE 
BxxUxxx 


Industrial Grade 
Standard Size 


BxxGExxx 
BxxGxxxS 


(6.3~450] 
0.47~22000 


-55~4+105 


-A0~+85 


0.002CV + 2 


O01 CV Ors 


-25~+85 


O.06CV + 10 


5000h/ 
105°C 


2000h/ 
85°C 


(6.3~450] 
0.1~15000 


Surface Mount Aluminum Capacitors 


General Purpose 
+85°C 


EGE 
VXxAXXxX 


[4~50} 
0.1~820 


-55~+105 


-25~+105 


-40~+85 


0.01CV or 3 


——_ J 


O.06CV + 10 


0.01CV or 3 


1 ~2000h/ 
105°C 


2000h/ 
85°C 


8x15 ~ 
18x40 


3.5x7~ 
22.4x50 


5x11 ~ 
18x35.5 


4.0x5./~ 
10.0x10.2 


Industrial Grade 
+105°C 


EGE 
VXXVXXxXS 


[4~50] 
0.1~220 


-40~+105 


0.01CV or 3 


2000h/ 
105°C 


4.0x5.4~ 
6.3x9.4 


Snap-Mount Aluminum Capacitors 


Extra Low Impedance 
1000 hours/+105°C 


General Purpose 
Standard Size 


ECG 
CxxBxxx 


EGE 
SXXUXxx 


(6.3~16] 
A.7~33 


[16~450] 
33~47000 


-40~+105 


-40~+85 
-25~+85 


0.04CV or 3 


See SPECS. 


1000h/ 
105°C 


2000h/ 
BoOrG 


Chip 
7.9x5.3x3.3 


General Purpose 
Small Size 


ECO 
SXXPXXX 


[16~450] 
56~68000 


-40~+85 
| -25~+85 


See SPECS. 


2000h/ 
60°C 


Industrial Grade 
High Ripple 


EGE 
SXXGXXX 


[10~400] 
33~33000 


-A0~+105 
-25~4+105 


See SPECS. 


2000h/ 
105°C 


Industrial Grade 
High Ripple, Miniature 


ECO 
SXXAXXX 


[10~400] 
56~68000 


-40~+105 
-25~+105 


see SECs. 


2000h/ 
105°C 


Industrial Grade 
Long Life 


Tantalum Capacitors 


Resin Dipped Leaded 
High Reliability 


ECO 
SXXXXXX 


ECS 
FXXEXXXX 


[160~400] 
39~1200 


[4~50] 
0.047~470 


-40~+105 
-25~4+105 


-95~+105 


See SPECS. 


0.008CV or 0.5 


5000h/ 
105°C 


1000h/ 
105°C 


See SPECS. 


Surface Mount Chip 
General Purpose 


ECS 
Txx[ ]Xxxx 


[2.5~35] 
0.047~150 


-55~+125 


0.01CV or 0.5 


2000h/ 
125°C 


See SPECS. 


Surface Mount Chip 
High Reliability 


ECS 
Hxx[ ]Xxxx 


[4~35] 
0.047~100 


-55~+125 


0.01CV or 0.5 


2000h/ 
125°C 


see Specs. 


Panasonic 


Electric Double Layer (“Gold”) Capacitors 


Features 


Coin Type 
w/Terminals 


aed So 


EEC 
EOELxxx 


W.V. [Vdc] 
Cap. [F] 
— [2.5] 
0.1~2.0 


Flat Can Type 
Low Profile 


EEC 
F5R5Uxxx 


Flat Can Type 
Industrial Grade 


EEC 
F5RS5Hxxx 


Temp. 
Range [°C] 


-25~4+70 


Backup Current 


vA range 


Load Life 


1000h/ 
70°C 


Case Size 


diameter 
6.8-20.0 


[5.5] 
0.022~1.0 


-25~4+70 


vA range 


1000h/ 
70°C 


13.5X7,.5~ 
210x010 


fj 


[5.5] 
0.033~0.68 


-25~4+85 


uA range 


1000h/ 
85°C 


13.5x9.5~ 
21.5x9.5 


Miniature Flat Type 
w/Terminals 


EEC 
S5R5[ |xxxx 


[5.5] 
0.022~1.0 


-25~+/70 


uA range 


1000h/ 
70°C 


11.5x4.5~ 
19.0x6.0 


Miniature Flat Type 
Taped 


“EEC 
S5R51TXxx 


Molded Case 
High Current 


EEG 
W5R5Dxxx 


[5.5] 
0.022~0.22 


-25~+70 


uA range 


1000h/ 
70°C 


11.5x4.5 


[5.5] 
0.1~3.3 


-25~+70 


mA range 


1000h/ 
70°C 


SEE SPECS. 


Radial Leaded Can 
High Current 


Film Capacitors 


ECQ-E(F) 


Features 


General Purpose 
High Voltage 


EEC 
AOELxxx 


ECQ 
EXXxXxXF 


[2.5] 
0.22~10.0 


W.V. [Vdc] 
Cap. [uF] 


[100~1250] 
0.001~10 


-40~+70 


Temp. 
Range [°C] 


-40~+85 


A range 


Tolerance 


5%,10%,20% 


1000h/ 
70°C 


Dissip. Factor 
(20°C, 1kHz) 


1.0% max. 


6.8x21~ 
18.0x35.0 


Dielectric 


Metallized 
Polyester 


ECQ-B(F) 


General Purpose 
Low Voltage 


ECO 
BxXXXXXXF 


[50~200] 
0.0001 ~0.47 


40~485_ 


5%, 10% 


0.8% max. 


Polyester 


ECQ-V 


ECH-S 


General Purpose 

Low Volt., Miniature 
High Frequency 
Intermediate Voltage 
High Frequency 

High Voltage 

High Frequency 

High Tolerance/Temp. 


ECQ ~ 
VXXXXXXX 
ECW 
FXXXXXXX 
ECW 
HXXXXXXX 
ECH 
SXXXXXXX 


[50~100] 
001422 
[250~450] 
0.15~3.3 
[800~2500] 
0.001 ~0.068 
[50~100] 
0.001~0.47 


-40~+85 
-25~485 
-25~+85 


-40~+125 


5%, 10% 


1.0% max. 


0.1% max. 


Metallized 


Plastic 
Metallized 
Polyprop. 


3% 
5%, 10%,20% 


1% ,2%,5% 


0.1% max. 


0.3% max. 


~ Metallized 
Polyprop. 


PPS 


ECQ-P 


— 


Low Loss 
High Tolerance 


EG@ 
PXXXXXxXZ 


[50~100] 
0.001~0.47 


-40~+85 


| 1%,2%,5% 


| 0.1% max. 


Polyprop. 


ECQ-F 


Low Loss 
Moisture Resistant 


ECQ 


a FXXXXXX 


[200~630] 
0.001~0.47 


-40~+85 


0.1 % Max. 


Polyprop. . 


ECQ-U(V) 


Interference Suppress. 
Molded Case, Class X 


ECQ-U(Y) 


ECQ 


[250Vac] 
0.001~1.0 


-40~+85 


5%,10%,20% 
- | 


10%,20% 


1.0% max. | 


Metallized 
Polyester 


Interference Suppress. 


Resin Dipped, Class Y a 


UxxxxxxV 
ECQ | 
UXXXXXXY 


[250Vac] 
0.001 ~0.047 


-40~+85 


fa 


10%,20% Lee max. 


Metallized 
Polyester 


ECW-U(B) 


Surface Mount Chip 
General Purpose 


ECW 
UXxXXXXxxB 


[16~100] 
0.001 ~0.22 


-55~+105 


5% 


1.0% max. 


Metallized 
Polyester 


ECH-U(B) 


Ceramic Disc Capacitors 


Surface Mount Chip 
Industrial Grade 


ECH 
UxXxxxxxxB 


[16~50] 
0.0001~0.1 


-D9~+125 


2%,5% 


0.6% max. 


Metallized 
PPS 


W.V. [Vdc] Temp. Dissip. Factor | Temperature 
Series Features Part No. Cap. [pF] Range [°C] Tolerance (20°C, 1kHz) Character. Page 
High Voltage ECK [1 ~3kVdc] 
KBP Y5P Temp. Char. DxXxxxxKBP 100~5600 -25~+125 10% 2.5% Max. B/Y5P 61 
Safety Regulation ECK [125/250Vac] 2.5% max. | E/Y5U, B/Y5P 
DGL (1500Vac Withstand.) | DGLxxxxx 100~10000 -25~+85 20% 5.0% max. V ; 63 
Safety Regulation ECK [125Vac| 2.0% max. | E/Y5U, B/Y5P 
DNS Class II (4000Vac) DNSxxxxx 100~22000 -25~+85 20% 5.0% max. V 63 
Safety Regulation ECK [125Vac] | 2.5% max. | E/Y5U, B/Y5P 
Class | (2600Vac) DRSXxxxx 100~10000 -25~+85 20% 5.0% max. V 63 


Panasonic 


Aluminum Electrolytic Capacitors 


Axial Lead Type 


SU Series 


Features 


e For general purpose 
e Wide CV value range 


e Life 2000 hours at +85 °C 
e Compact size (03.5 x 7 ~) 


Specifications 
Item Performance Characteristics 
Rated Working Voltage Range ~ 6.3t01 OOV DC | 160 to 450V DC 
Operating Temperature Range —-40 to +85 °C | -25 to +85 °C 
Nominal Capacitance Range 0.1 to 22000uF | 1 to 470uF 


| 


Capacitance Tolerance 


+20% (120Hz, +20 °C) 


I< 0.03CV or 4 [pA] after 1 minute 

I< 0.01CV or 3 [yA] after 2 minutes 
whichever is greater measured with rated 
=i working voltage applied at +20 °C 


6.3 10 16 


I< 0.06CV +10 [yA] after 2 minutes 
application of rated working voltage at 


Leakage Current +20 °C 


tan max- 0.22 0.19 0.16 0.14 
tan 6 
Working voltage [VI 250 | 350 | 400 | 450 
| tan 6 max. 0.16 0.18 0.18 0.20 0.20 0.20 
For capacitance value >1000uF, add 0.02 per every 1000uF 
(120 Hz, +20 °C) | Refer to standard products table for @3.5mm 
Refer to standard products table (120HZz, +85 °C) 
Correction factor for frequency 
Ripple Current Frequency|Hz| 50/60 | 120 1k “4 10k 
| Correction factor (Multiplier) 0.7 | 1 ses) | Tee 
Maximum C-Z (rated Cap. [uF] x Impedance [Q]) value at 1OkKHz 
Working voltage [VI| 6.3 10 16 | 25 35 50 63 100 
C-Z max. at +20 °C) 220 160 125 90 80 60 55 50 
C-Zmax. at -25 °C} 3000 | 1900 | 1300 800 650 | 560 | 500 | 450 
Impedance 
Working voltage [V] 160 200 250 350 | 450 
C-Z max. at +20 °C 100 140 150 170 2/0 
| C-Z max. at —25 °C 2400 2500 3100 3500 12000 | 
Test conditions 7 
Duration 2000 hours 
Ambient temperature +85 °C 
Applied voltage Rated DC working voltage 
High Temperature Loading 
Post test requirements at +20 °C 
Leakage current : < Initial specified value 
Capacitance change *+20% of initial measured value (S 25% for ~3.5 ~ 4.5mm) 
tan 5 < 150% of initial specified value | 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration 1000 hours Same limits for high temperature 
Ambient temperature +85 °C loading. | 
Applied voltage (None) 


Panasonic 


Aluminum Electrolytic Capacitors : 
Axial Lead Type SU Series 


Explanation of Part Numbers 


E) C/E u 


Common code Series code Capacitance code — Suffix 


Suffix code Configurations 
B Ammo-pack | W = 26mm for 23.5 x 7 
SZ Ammo-pack | W =52mm for 23.5, 04.5 
AZ Reel-pack W = 52mm for 03.5 ~ 6.3 
W = 638mm for 03.5 ~ @8 * 16 
A Reel-pack W = 73mm for 98 xX 16~912.5 


Dimensions 


Safety vent 
210mm dia.) Vinyl sleeve 


L= 7: L+0.5 max 
L<16: L+1.0max. 
L>20: L+2.0max 
Body dia. 2D | che Ad | 6.3 : 8 | 10 | 12.5 16 | 18 22.4 


Lead dia. od | 0.45 0.5 | 0.6 0.6 0.6 : 0.8 0.8 | 0.8 0.8 


Case size / Ripple Current @DxL(mm) / (mA) r.m.s. (120 Hz / +85 °C 


50 (| H) 


BOX f 
one). 
3.5x 7 
She) aA 
SOx f 
Crone ; 3.5x 7 
| 3.5x 7 | | 3.5x 7 
Cre). aA cee aa A 5x10,5 
3.5x7 4.5x10.5 4Q | 4.5x10.5 4.5x10.5 
3.5x 7 20.7 | 4.5x10.5 40 | 4.5x10.5 4.5x10.5 60 | 4.5x10.5 6.3x10.5 
4.5x10.5 50 | 4.5x10.5 60 | 4.5x10.5 4.5x10.5 90 | 6.3x10.5 6.3x10.5 
4.5x10.5 70 | 4.5x10.5 90 | 4.5x10.5 6.3x10.5 | 180 | 6.3x10.5 6.3x10.5 
100 | 6.8x10.5 150 | 6.3x10.5 6.3x10.5 | 180 | 8x16 8x16 
6.3x10.5 240 |6.3x10.5 > 250 | 8x16 | 18x16 | 310 | 8x20 10 x20 
6.3x10.5 300 | 8x16 330 | 8x16 8 x20 | 300 | 10 x20 10 x25 
8x16 380 | 8x16 400 | 8x20 10 x20 A480 | 10 x25 12.5x25 
8 x20 580 | 10x20 630 | 10x25 12.5x25 | 850 | 12.5x31.5 16 x25 
12.5x25 890 | 12.5x25 920 | 12.5x31.5 16 x25 1200 | 16 x31.5 18 x40 
12.5x25 | 1020 | 12.5x31.5! 1090 | 16x25 16x31.5 |1300 | 16x40 22.4x40 
12.5x31.511170 | 16x25 1200 | 16 x31.5 18 x40 1500 | 22.4x40 22. Ax50 
16x31.5 [1270 | 16x31.5 | 1400 | 16x40 22 4x40 |1700 | 22.4x50 
16x40 18x40 22 4x40 22.4x50 | 1800 
18x40 22.4x40 22.4x50 Case size | Ripple 
22.4x50 Current 


*() shows W.V. and capacitance code 


Panasonic 


Aluminum Electrolytic Capacitors 
Axial Lead Type SU Series 


Case size/Ripple current @D xL(mm) / (MA) r.m.s. (120 Hz / +85 °C) 


WN, (V. BC) 
CaptuF) 63 (lJ) 100 (2A) 160 (2C) 200 (2D) 250 (2E) 
0.1 (OR1) 4. 5x10.5 1.5 
0.22 (R22) | 4.5x10.5 3.8 ae its | - aes 
0.33 (R33) 4.5x10.5 5.0 | 
0.47 (R47) 4.5x10.5 | 10 ; a [ ; 
1.0 (010) [ 4.5x10.5 16 6.3x10.5 | 13 | 6.3x10.5 16 . 
29 (2R2) 4.5x10.5 2A 6.3x16 24 6.3x16 27 | 8x16 31 
3.3 (R38) | hE 45x10.5 | 32 | 63x16 | 31 | 8x16 36 8x16 AO 
ey (4R7) | —t 25x05. |}. <A 6.3x16 40 | 8x16 45 | 8x20 | 49 
10 (100) 4.5x10.5 | 55 6.3x10.5 70 | 8x20 =| 63 10x20 | 72 | 10x20 81 
20 (220) 6.3x10.5 | 130 8x16 115 | 10x20 108 10x25 126 | 12.5x25 144 
33 (330) ~68x10.5 | 180 8x16 ~=—s 145~—«| ss 10x25 144} 12x25 | 167) 2 bx25- 171 
47 —s« (470)~—C|s«éB XB | 160 | 8x20 180 12.5x25 180 | 12.5x25 193 | 12.5x31.5 207 
100 (101) 8 x20 270 10x25 350 16x25 | 270 | 16x31.5 | 306 | 16x40 [| 340 
220 (94) 10 x25 450 12.5x31.5 | 550 18x40 | 400 18x40 440 | 22.4x40 500 
330 (331) 12.5x25 550 16x25 700 7 22 Ax40 490 | 224x650 | 540 . | 
470 (471) 12.5x31.5| 750 | 16x40 — 900 22.4x50 | 570 ii ; 
1000 (102) 16x31.5 1100 | 22.4x40 1050 | 
2200 (222) 22.4x40 1400_| Case size | Ripple 
3300 (332) 22 4x50 1600 | current 


450 (2W) 


6.3x16 


20 


8x16 


8x20 


8x16 


21 


8x20 


10x20 


38 


10x20 


36 
44 


10x20 


10x20 


60 


10x25 


|) 49 


TOX25 


12.5x25 _ 


63 


12.5x25 


16x25 


96 


12.5x25 


160 


' 46x31.5 


16x31.5 


200 


16x40 


16x25 


16x40 


18x40 


210 


16x40 


240 


18x40 


22.4x50 


260 


22.4x40 


*( ) shows W.V. and capacitance code. 


350 


22.4x50 


Case size 


Ripple 


current 


Panasonic 


Aluminum Electrolytic Capacitors 


Axial Lead Type 


NHE/NH Series 


Features 


¢ Industrial grade/compact size 
¢ Wide CV value range (0.1 ~ 15000uF/6.3 ~ 350 V) 
¢ Long life 1000 ~ 2000 hours at + 105 °C 


(PHOTO NOT AVAILABLE) 


Specifications 
Item Performance Characteristics 
7 [ee Te 
Operating Temperature Range —55 to +105 °C -25 to +105 °C 
Rated Working Voltage Range 6.3to100V DC 160 to 850V DC 
Nominal Capacitance Range 0.1 to 15000uF 1 to 100uF 


Capacitance Tolerance 


‘| +20% (120Hz, +20 °C) 


I< 0.01CV or 3 [yAJ/ after 2 minutes if < 0.06CV +10 [yAl/ after 2 minutes 
Leakage Current whichever is greater measured with rated application of rated working voltage at 
working voltage applied at +20 °C +20 °C 
Working voltage [V] | 6.3 10 16 25 100 
tans max. | 0.28 0.22 0.19 0.16 0.13 0.10 0.09 | 0.07 
tan 9 7 
Working voltage [VI 
tan 6 max. 
(120Hz, +20 °C) | For capacitance value >1000yF, add 0.02 per every 1000uF 
Refer to standard products table (120Hz, +85 °C) 
Correction factor for frequency 
Ripple Current Frequency|Hz] 50/60 120 1k 10k 
IL Correction factor (Multiplier) 0.7 1 1.3 Tee 
Test conditions 
Duration 2000 hours = 210 of 6.3 ~ 100V 
1000 hours 160 ~ 350V & < @8 of 6.3 ~ 100V 
Ambient temperature +105 °C 
Applied voltage DC voltage with maximum permissible ripple current 


High Temperature Loading 


specified at + 105 °C (< rated working voltage) 


Post test requirements at +20 °C 


Leakage current ; < Initial specified value 
Capacitance change +20% of initial measured value 
tan 6 < 150% (160 350V), <200% (6.3 ~ 100V) of initial 
specified value 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration 1000 hours Same limits for high temperature 
Ambient temperature +105 °C loading. 
Applied voltage : (None) 
Capacitors rated working range of 6.3V to 100V shall be capable of withstanding exposure to 
the following cleaning solvents. 
Conditions Solvent Exposure Temperature Ultrasonic | 
Cleaning Solvents condition L time wave 
<boiling 
Freon-TE, TES, TP35 Liquid or <5 min point at Acceptable 
or equivalents vapor (total) 1 atm 
Panasonic 


Aluminum Electrolytic Capacitors 
Axial Lead Type NHE/NH Series 


Explanation of Part Numbers (6.3~100V) 


E\icje) (BJ (| i} GIF ILL | 


Common code W.V code Capacitance code Suns 


| Suffix code _ th ae Configurations | 
2 | Ammo-pack | W=26mmfor@3.5 x 7 
Ammo-pack | W = 52mm for 03.5, @4.5 
‘ _Reel-pack TW = 52mm for 23.5~ 26.3 
| W = 63mm for 03.5 ~ @8 x 16 
Reel-pack W = 73mm for @8 X 16~012.5 


Case size/Ripple current @DxL (mm)/(mA) r.m.s. (120 Hz/ +105 °C) 


es 
5x10.5 63x10.5 | 
6.3x10.5 |6.3x16 
5x10.5 | 26 |6.3x10.5 | 
6.3x10.5 6.3x16 
6.3x16 : 6.3x16 
|6.3x16 | 8x16 


|6.3x10.5 6.3x10.5 | 7 | 6.3x16 


6.3x16 


6.3x10.5 6.3x16 77 


9x10.5 
5x10.5 
5x10.5 6.3x10.5 46 | 6.3x10.5 


330 8x16 8x16 | 230 | 8x16 | 260 | 8x20 


470 8x16 8x16 270 | 8x20 3380 | 10x20 


1000 10x20 “10x20 ' 500 |10x25 | 600 | 12.5x25 


9900 112.5x25 | 42.5x25 | 850 |12.5x31.5 | 1010 | 16x25 


ele 


300 |10x20 | 360 | 10x25 | 440 | 12.5x25 16x25 


1. 


410 /10x25 | 12.5x25 12.5x31.5 16x40 
720 |12.5x31.5 16x25 10 | 16x31.5 

1110 [16x31.5 | | 18x40 vo 124 
3300 12.5x25 12.5x31.5 16x25 | 1210 |16x31.5 | 1380 |16x40 
4700 (472) | 12.5x31.5 16x25 16x31.5 | 1490 ]18x40 | 1690 
6800 16x31.5 [1440 |16x31.5 | 180 16x40 | 1740 | | | 
10000 16x40 | 1700 | 18x40 Ripple 


15000(153)18x40 | 1910 current 


100 6.3x10.5 16.3x16 6.3x16 120 | 6.3x16 130 |8x16 | 170 | 8x20 | 
990 21) | 63x16 63x16 | 160 [8x16 | 210 | &xt6 220 [8x20 ) , 10x25 | 12.5x31.5 | 


*() shows W.V and capacitance code. 


Panasonic 


Aluminum Electrolytic Capacitors 


Axial Lead Type NHE/NH Series 


Explanation of Part Numbers (160 ~ 350V) 


E||C iE By | Ld [S| |_| [st 


W.V code 


Series code 


Common code Shape | 


Capacitance code Ul 


Suffix code Configurations 

B | Ammo-pack | W = 26mm for @3.5 x 7 

eA | Ammo-pack | W = 52mm for @3.5, 04.5 

AZ | Reel-pack W = 52mm for 23.5 ~ 96.3 
| W = 638mm for @3.5 ~ @8 x 16 
W = 73mm for @8 X 16~@12.5 | 


A Reel-pack 


Case size/Ripple current @DxL (mm)/(mA) r.m.s. (120Hz/+105 °C) 


Cap (uF) ea 160 (2C) 
6.3x10.5 
6.3x16 
8x16 
8x16 


12.5x25 


10x25 
12.5x25 


16x25 


120X205 
16x25 
16x25 


16x25 
16x25 


16x31.5 


16x25 
16x31.5 


Case size 


200 
250 
Ripple 


16x31.5 16x40 current 


*() shows W.V. and capacitance code. 


Dimensions (mm) 


Safety vent more than 10 mm dia. 
Vinyl sleeve 


sa eh ad 


¢? 0+05 Max 


L<16: L4+1 max. 
L>20: L +2 max. 


Body dia. @D 
Lead dia. ad 


Panasonic 


Aluminum Electrolytic Capacitors 
Radial Lead Type SU Series 


Features 


¢ General purpose 

¢« Wide CV value range 

¢ Life 2000 hours at +85 °C 

¢ Safety vent construction for @6.3mm products 


Specifications 
Item Performance Characteristics 

Operating Temperature Range - -40to+85°C 225 to +85 °C 

Rated Working Voltage Range 6.3to100V DC 160 to 450V DC 

Nominal Capacitance Range 0.1 to 15000uUF 0.47 to 220uUF 

Capacitance Tolerance | + 20% (120Hz, +20 °C) 
1=0.08CV or 4 [yA] after 1 minute I=0.06CV +10[pA] after 2 minutes 
I < 0.01CV or 3 [A] after 2 minutes application of rated working voltage at 

Leakage Current whichever is greater measured with rated +20 °C 
working voltage applied at +20 °C — - 
Working voltage MI 10 iz 6 20 35 50 | 63 | 100 
tan & max. 0.22 | 019 | 0.16 0.14 | 0.12 0.10 | 0.09 | 0.08 

210 + a cn ck ee gE ee ; 
| Working voltage [Vil 160 | 200 | 250 350 | 400 | 450 
tan 6 Max. 0.16 0.18 | 0.18 0.20 0.20 | O20) 


(120 Hz, +20 °C)! For capacitance value >1000pHF, add 0.02 per every1O00UF 


Refer to standard products table (120Hz, +85 °C) 
Correction factor for frequency 


Ripple Current Frequency|Hz] 50/60 120 1k | 10k 
Correction factor (Multiplier) OF 1 143 | aed 
Maximum C-Z (rated Cap. [UF] x Impedance | ]) value at 1O0KHz 
Working voltage [Vi] 68 | 10 | 16 25 36 | 80°. ||. 68 100 
|C-Z max. at +20 °C] 220 | 160 | 125 90 80 60. | 66 50 
C-Z max. at -25°C|3000 | 1900 | 1300 ; 800 | 650 | 560 | 500 | 450 
Impedance 
Working voltage [V] 160 200 250 | 350 450 
G-Z max. at +20 °C 100 140 150 170 270 
C-Z max. at —25 °C 2400 2500 3100 3500 12000 
Test conditions 
Duration 2000 hours 
Ambient temperature +85 °C 
Applied voltage Rated DC working voltage 
High Temperature Loading 
Post test requirements at +20 °C 
Leakage current <I\nitial specified value 
Capacitance change +20% of initial measured value 
tan 6 <150% of initial soecified value 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration 1000 hours Same limits for high temperature 
Ambient temperature +85 °C loading. 
Applied voltage (None) 


7 Panasonic 


Aluminum Electrolytic Capacitors 
Radial Lead Type SU Series 


Explanation of Part Numbers 


ECE fA) LU wy PILI 


Common code Shape W.V code Series code Capacitance code Sui 


Suffix Configuration | 


— | Standard long lead | 
E | Snap-in lead forming 

Lead taping in ammo-pack 
B | 5mm pitch for @5 - @12.5 
7.5mm pitch for 216 - 218 
Lead taping in ammo-pack 
2.5mm pitch for @5 - 86.3 


Dimensions in mm (not to scale) 


Vinyl sleeve 


Vent 
(<6.3 mm dia.) 


| | : Body Dia. oD | 5 | 63] 8 | 10 |125/ 16] 18 
pn a ete . nmeeA Lead Dia.od | 0.5} 0.5 | 0.6) 0.6 re 0.8 


L iS min: in. max. 
eSierie el Onax eae | Lead space P | 225 3.5 | 5 | 5 |7.5/ 75 


L220 :L+2.0 max. 


Case size/Ripple current @DxL. (mm)/(mA) r.m.s. (120 Hz/ +105 °C) 


100 (2A) 


| 5x11 5x11 lsxtt 10 
5x11 0 | 5x11 5x11 20 
5x11 5x11 5x11 
5x11 5x11 5x11 
5x11 5x11 5x11 
| + 5x11 5x11 6.3x11.2) 
| 5x11 75 5x11 90 5x11 6.3x11.2 8x11.5 
y 5x11 110 | 5x11 110 110 | 6.3x11.2 6.3x11.2 10x12.5 
0 | 5x11 130 | 5x11 130 130 | 6.3x11.2 | 130 | 8x11.5 10x16 


bbe 


Ox11 | \ 6.3x11.2 180 | 6.3x11.2}; 180 210 | 8x12.5 | 250 | 10x12.5 12.5x20 
6.3x11.2 : 200 | 8x11.5 280 | 8x12.5 | 310 |10x12.5 | 350 home A400 | 10x20 450 | 16x25 
330 | 8x12.5 350 | 10x12.5 | 390 | 10x16 zl A440 | 10x20 500 |} 12.5x20 16x25 | 
8x11.5 380 10x12.5 L 440 | 10x16 A80 | 10x20 12.5x20 | 650 | 12.5x25 16x31. 


ls 


10x12.5 | 580! 10x16 | 10x20 680 | 12.5x20 | 850 | 12.5x25 | 16x25 1050 | 16x31.5 
12.5x20 | 890 | 12.5x20 12.5x25 | 1000 16x25 | 1200 | 16x31.5 L 18x35.5 E 


[12.5x20 [1020 [12.5x28 [1090 [ 16x25 | 1200 | 16x31.5 [1300 |18x36.5 
16x25 | 1170 | 16x25 16x31.5 [1360 | 18x35.5 |1500 

16x25 | 1270 | 16x31.5 | 18x35.5 | 16001 
16x31.5 | 1450 | 18x35.5 
18x35.5 | 1700 


*() shows W.V. and capacitance code. 


ae 
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160 (2C) 


Aluminum Electrolytic Capacitors 
Radial Lead Type 


200 (2D) 


- 250 (2) 


350 (2V) 


400 (2G) 


SU Series 


450 (2W) 


5x11 


T 


. 


zl 


6.3x11.2 


6.3x11.2 


6.3x11.2 


6.3x11.2 


8x11.5 


10x12.5 


19 


| 6.3x11.2 


6.3x11.2 


O15 


10x12.5 


10x12.5 | 


| 10x16 


29 


°6.3x11.2 | 


8x11.5 


10x12.5 


10x16 


10x16 


10x20 


39 


8x11.5 


AQ 


10x12.5 


10x12.5 


10x16 


10x16 


) 42.5x20 


50 


10x12.5 


66 


10x16 


e{0x16 


10x20 


12.5x20_| 


| 12.5x25 


19 


°10x16 


110 


10x20 


©12,.5x20 


12.5x25 


16x25 


16x31.5 


€10x20 


| 144 


©12.5x20 


12.5x25 


16x25 


16x25 


18x31.5 


4 


110 


150 


©12.5x20 


180 


+ 


12.5xX25 


16x25 


16x31.5 


16x31.5 


{. 


16x25 


300 


16x31. 


©18x31.5 


Case 


e18x81.5 


*() shows W.V. and capacitance code. 
™ suffix “W” for items marked e 


510 


size 


| Ripple 
Current 


Panasonic 


Aluminum Electrolytic Capacitors 
Radial Lead Type NHE Series 


Features 
¢ Compact size (Same case size as SU series) 
and long life (1000 ~ 2000 hours at +105°C) 
¢ Wide CV value range (0.1 ~ 15000UF/6.3 ~ 450V) 


Specifications 
tem Performance Characteristics 
Rated Working Voltage Range 6.3 to 100V DC | 160 to 450V DC 
Operating Temperature Range | -55 to +105°C | —25 to +105°C 
Nominal Capacitance Range 0.1 to 15000u.F 0.47 to 220uF 
Capacitance Tolerance +20% (120HZ, +20°C) 


I= 0.01 CV or 3 [yA] whichever is greater I= 0.06CV +10 [pA] 


after 2 minutes application of rated working voltage at +20°C 


Leakage Current 


Working voltage [V] 6.3} 10 | 16 25 35 | 50 63 100 
tan 6 max. O22 ONG O16) (04 OA.) O10 0,09 4. 0:07 
tan 6 a ae == 
Working voltage [V] 160; 200 | 250 | 350 | 400 | 450 
tan 6 max. 0.15} 0.15 | 0.15 | 0.20 | 0.24 | 0.24 
(120Hz, +20°C) For capacitance value >1000pF, add 0.02 per every 1000uF 


SH 


Refer to standard products table (120Hz, +105°C) 
Correction factor for frequency 


Cap. [F] 
O.1~ 330 


6.3~50 470~3300 0.95] 1 | 1.15 | 120 14625 
Maximum Permissible Ripple Current =4700 | 0.95] 1 i TO) eO | 1.20 
0.47~ 33 OFS | 2 99. | 100. 160 
63~100 47~ 220 | 0.75! 1 1.40 1.60 | 1.65 
= 330 0.80 | 1 1.30 |} 1.35 } 1.40 
2160 1~ 220 O08 I 1.30° 1 £02) 1270 
Impedance ratio max. at 120HZz. 
[ Working voltage [V] 6.3 10; 16 | 25 35 | 50 | 63 | 100 
—25°C/+20°C Ae 4 | | 
—40°C/+20°C 8 6 4 3 3 3 3 3 
—55°C/+20°C 12 | 10 8 6 | | 
Low Temperature Characteristics ; 
Working voltage [V] 160 | 200 | 250 | 350) 400 | 450 
—25°C/+20°C 3 3 3 6 6 15 | 


For capacitance value >1000u.F: Add 0.5 per another 1000uF for -25°C/+20°C. 
Add 1.0 per another 100CwF for -40°C/+20°C. 
Add 2.0 per another 1000pF for -55°C/+20°C. 
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Aluminum Electrolytic Capacitors 


Radial Lead Type _ NHE Series 
Specifications 


Performance Characteristics 


Test conditions 
Duration 2000 hours (1000 hours for = 68 mm. products) 
Ambient temperature +105°C 
Applied voltage DC voltage with maximum permissible ripple current specified 
at +105°C (Sum of the DC voltage and super-imposed peak 
AC voltage for maximum permissible ripple current should be 


High Tem ture Loadin 
ig peratur INQ equal to rated DC working voltage.) 


Post test requirements at +20°C 
Leakage current = Initial specified value 
Capacitance change *+20% of initial measured value 
tan 6 =200% of initial specified value 


Test conditions Post test requirements at +20°C 
Duration 1000 hours Same limits for high temperature 

Shelf Life Ambient temperature +105°C loading. 

Applied voltage (None) 


Capacitors for ratings of 6.3V to 100V shall be capable of withstanding exposure to following 
cleaning solvents. 


Conditions Solvent Exposure Tempera- | Ultrasonic 
Cleaning Solvents condition time ture wave 


= boiling 
Freon-TE, TES, TP35 or Liquid or = 5 min point at Acceptable 
equivalents vapor (total) tatm 


Dimensions [mm] 
vinyl sleeve” 


Safety vent 
(=6. 3mm dia) |; 


L <16:L+1. Omax. ?D+0. 5max. 


L 220: L+2.0max. 


Body dia. 6D 


Lead dia. od 


Lead space P 


Explanation of Part Numbers 


EiciE AI GIE | 


Common code Shape W.V code Series code Capacitance code 


Suffix code Configurations 

| 5mm pitch for @4 ~ @12.5 

7.9mm pitch for 216 ~ 918 

BQ Ammo-pack | H= 18.5mm height for 98 ~ 912.5 
| __Ammo-pack | 2.5mm pitch for a3 ~ 96.5 & @8x5 
AX Reel-pack 5mm pitch for a4 ~ @8 + lead first 
AZ Reel-pack 5mm pitch for a4 ~ @8 - lead first 


B Ammo-pack 


11 Panasonic 


Aluminum Electrolytic Capacitors 
Radial Lead Type 


NHE Series 


Case Size/Ripple current 


@DXL (mm)/(MA) r.m.s. (120 Hz/ +105 °C) 


eegae 6.3 10 16 25 35 50 
Cap. [1 F] (Od) (1A) (1C) (1E) (1V) (1H) 
0.1 (ORI) 5x11 
0.22 (R22) | 5x11 
0.33 (R33) 5x11 
0.47 (R47) 5x11 
er ee 5x1 
2.2 (2R2) 5x11 
3.3. (3R3) |! oxi 
4.7 (4R7) 5x11 
10 (100) 5x11 | 39 [5x11 6.3x 11.2 
22 (220) | L 5x11 | 70 |6.3x112} 84]/8x11.5 
(330) 5x11 | 84/6.3x11.2) 91 163x112! 98|10x 12.5 
(470) 5x11 | 77|[5x11 | 91/63x11.2} 98) 63x41. }100 }8x145 | 130/10x16 |160 
(101) 5x11 | 110/6.3x 11.2] 120|6.3x 11.2] 130/8x11.5 | 160] 8x12.5 |170 |10x12.5| 210 |12.5 x 20 |280 
(221) 163x112 6.3x11.2 160/8x14.5 | 21018x12.5 | 220/10x12.5| 260| 10x16 |330 |10x20 | 400/16x25 /510 
(331) |6.3x 112 8x11.5 | 230/8x12.5 | 260]/10x125| 300/10x16 | 360| 10x20 |440 |12.5x20] 550/16x25 650 
(471) |8x 12.5 8x 12.5 | 270|10x12.5| 330/10x16 | 410/10x20 | 480| 12.5x 20/580 |12.5x25| 700 16x31.5 [880 
10x 12.5 10x16 | 500/10x20 | 600/12.5x20| 720]12.5x25| 840] 16x25 | 940 |16x31.5 11130 
12.5 x20 12.5x 20] 860] 12.5x 25 |1010}16x 25 |1110/ 16 x 31.5|1270| 18 x 35.5 1490 i | 
12.5 x20 12.5 x 25|1080| 16x25 [1210 |16x 31.5 |180) 18 x 36.5 1540 | Ae 
16x 25 16x25 |1270/ 16x 31.5 [1490 |18 x 35.5 |1690 
16x 25 16 x 31.5|1530| 18x 35.5 |1740 
16x 315 18 x 35.5| 1840 cass 
18x 35.5 Sa 


160 
(2C) 


0.47 (R47) 


sees 


1.0 (010) 


200 
(2D) 


250 
(2E) 


6.3x11.2 


12 


6.3x11.2 


Baxdihi2 


6.3 x 11.2 


2.2 (2R2) 


6.3 x 11.2 


8x 11.5 


ik 4 


6.3 x 11.2 


25 


10x 12.5 


O.9%- 1102 


10x 12.5 


-—}— 


25 


6.3 x 11.2 


SE EEEEEEEEEEEEEEEEEEEEEEEEEE EERE 


8x11.5 


350 
(2V) 


8x11.5 


17 |10x 12.5 


8x 11.5 
10x 12.5 
10x 12.5 


10X16 


80 


10x 16 


10 x 20 


10x 12.5 


10x12.5 


AQ 


10x 16 


10 x 20 


10 x 20 


12.5 x 20 


1O OZ O 


10 x 20 


12.5 x 20 


IZ X29 
ultth: aces 


12.5 x 25 
See eh ee 


140 


12.5 x 25 


190 


12.5 X 25 


12.5 xX 25 


16X25 


220 


16 x 25 


Ss i aad 


16 x 31.5 


18 x 31.5W 


335 


18x 31.5W 


*W or Z in above case size table is suffix code. 


Example ECEA (|| 


GE Lit 


le 


**( ) shows W.V. and capacitance code. 


Panasonic 


16 x 252 
16 x 25 


82 


12.5 X 25 


See ae a eel 


10x16 
40 | 10x20 


12.5x20 


12.5x20 


130 


16 xX 25 


lis 


16x25 


175 


16 Xx 31.5 


16 x 31.5W 


230 


18x 31.5 


115 


16x31.5 


145 


Case size | Ripple 


current 
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Aluminum Electrolytic Capacitors 
Radial Lead Type HFG Series 


Features 

¢ High CV value per standard case size (same size as SU series) 
¢ Low impedance (approx. 1/2 of HFS series) 

¢ Long life: 2000-5000 hours at +105 °C 


Specifications 
Item Performance Characteristics 
Operating Temperature Range —55 to +105 °C 
Rated Working Voltage Range _| 6.3 to 638V DC 
Nominal Capacitance Range 0.1 to 15000uF 
Capacitance Tolerance +20% (120Hz, +20 °C) 
Leakage Current I< 0.01CV or 3 [UA] whichever is greater measured after 2 minutes application of rated 
working voltage applied at +20 °C 
Working voltage [VI | 6.3 10 i6 | 25 | 35 50 63 
tan 8 tan 6 max. 0:22 0.19 0.16 | 0.14 | Oz 0.10 0.08 
(120Hz, +20 °C) | For capacitance value >1000uF, add 0.02 per every 1000uF 
Refer to standard products table. ({OOKHz, +20 °C) 
50/60 120 | __1k 10k 100k 


Frequency correction factor for R.C. 0,55 0.65 


Ripple Current Refer to standard products table (120Hz, +85 °C) 


Test conditions 
Duration 2000 hours (for @5 ~ @8mm) 
3000 hours (for 210mm) 
5000 hours (for 12 ~ @18mm) 
Ambient temperature +105 °C 
Applied voltage DC voltage with maximum permissible ripple current 
specified at +105 °C ( Rated working voltage) 
High Temperature Loading 
Post test requirements at +20 °C 


Leakage current =Initial specified value 

Capacitance change + 20% of initial measured value 

tan 5 ; =150% (160 350V), 200% (6.3 ~ 100V) of initial 

| specified value 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration 1000 hours Same limits for high temperature 

Ambient temperature +105 °C loading. 
Applied voltage (None) 


Explanation of Part Numbers 


E CIA Li FG ae 


Common code W.V code Series code Capacitance code 
| 


Capacitances in uF are designated Suffix code Configurations 


by three numerals. The first two 3 i ’ 5mm pitch for 04 ~ 012.5 
numerals are the significant digits mmo-pac 

and the last numeral designates Eoin PuCH ORO 2218 
the number of zeroes that follow BQ Ammo-pack | H = 18.5mm height for 08 ~ 012.5 
the significant digits. Ammo-pack | 2.5mm pitch for 03 ~ 06.5 & @8x5 


| 
Example: nore ee = | Reel-pack 5mm pitch for 4 ~ @8 + lead first 


Reel-pack | 5mm pitch for @4 ~ @8 - lead first 
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Aluminum Electrolytic Capacitors 


Radial Lead Type HFG Series 


Dimensions 


[mm] 


vinyl sleeve 


Safety vent ie dd © 
(26. 3mm dia) Ses 
! : ee as 
L L L 15min. uly 
.5max. 
L <16: L+1.0max. rs 
L 220 : L+2. 0max. 
Body dia. oD | 5 6.3 8 io | 125 | 16 18 
Leaddia.ad | 05 | 05 | 06 | 06 | 06 | 08 | 08 
Lead space P 2 ZO 3.5 ) | 3) | L259 | 76 


Standard Products Table 


WY. Cap. D.C.L tand Impedance Ripple current Dimensions 
V.DC] | [uF] Part No. (420 °C/2 min.) | (120Hz, +20 °C) | (100kKHz/+20 °C) | (100kHz/+105 °C) Imm] 
[UA] max. max. [ ] max. [mA] rms max. oD L i ed 
100 | ECAOJFG101 6.3 0.22 1.0 140 5 Ast 20 0:5 
220 | ECAOJFG221 13.8 O22 0.42 245 6:3 11.2 25 0.5 
330 | ECAOJFG331 20.6 0.22 0.42 245 6.3 12 ee) 0.6 
470 | ECAOJFG471 29.6 | 0.22 0.21 400 8 ASO On 0.6 
6.3 1000; ECAOQJFG102 63.0 0.22 O21 560 10 12.5 5.0 0.6 
(J) 2200 ECAOQJUFG222 138.6 0.24 0.050 1280 Ve 20 5,0 0.6 
3300 | ECAOQJFG332 207.9 0.26 0.050 1280 12.5 20) 5G 0.6 
4700 | ECAOQJFG472 296.1 0.28 0.031 1970 16 25 10 ; 0.8 
6800 | ECAOJFG682 428.4 0:32 0.031 1970 16 25 rans) if 0.8 
10000) ECAOQJFG103 630.0 0.40 0.028 2220 16 81,5 ne 0.8 
E 0000) ECAOQJFG153 —_ 945.0 0.50 0.023 2/70 18 36,5 iO 0.8 
100 ECA1AFG101 10.0 0.19 10 140 5 14 2.0 0.5 
220 | ECAITAFG221 220 0.19 0.42 245 6.3 11.2 20 0.5 
SOU | ECATAFG331 33.0 0.19 0.21 400 8 1S | 3. 0.6 
470 | ECAITAFG471 ew 47.0 0.19 0:24 400 | 8 A eieS) | ope) | 0.6 
10 | 1000} ECA1AFG102 100.0 0.19 0.11 720 10 16 5.0 | 06 
(1A) 2200) ECATAFG222 220.0 0.21 0.050 1280 pear 20 | 5.0 | 0.6 
3300, ECA1TAFG332 I 330.0 0.23 0.040 1560 1200) 20 5,0 | 0.6 
4700 | ECA1TAFG472 | 470.0 0.25 0.031 1970 16 Zo Ga 0.8 
6800 | ECAITAFG682 680.0 0.29 0.028 2220 16 31,0 TO 0.8 
10000} ECAITAFG103 1000.0 0.37 0.023 2770 18 | 35.5 Lud 0.8 
A7 ECA1CFG470 las, 0.16 1.0 140 3) 11 20 ORs) 
100 | ECAICFG101 | 16.0 0.16 0.42 245 seis |, hee a6 | 06 
220 | ECAICFG221 35.2 0.16 0.21 400 8 sie 3.5 0.6 
330 ECA1CFG331 52.0 0.16 0.21 400 8 ago | CES 0.6 
16 470 | ECA1CFG471 | foe 0.16 0.15 560 10 I ZO 5:0) 0.6 
(1c) | 1000} ECA1CFG102 | 160.0 0.16 0.076 940 10 20 5.0 0.6 
2200 | ECA1CFG222 352.0 0.18 0.040 1560 125 | 25 | 50 | 06 
3300 | ECA1CFG332 928.0 0.20 0.031 1970 16 290 To 0.8 
4700} ECA1CFG472 752.0 0.22 0.028 2220 16 oe) Fane 0.8 
6800 | ECA1CFG682 1088.0 0.26 0.023 2/10 18 90.0 | 75 0.8 


*() shows W.V. code for part number 
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Aluminum Electrolytic Capacitors 


Radial Lead Type 


HFG Series 


W.V. Cap D.Gk, tand Impedance Ripple current Dimensions 
(V.DC]} [pF] Part No. (+20 °C/2min.) (120Hz,+20 °C) | (100kKHzZ/+20 °C) | (1O0O0KHz/+105 °C) [mm] 

[wA]max. max. [Q]max. [MA] rms max. @D L P ed 

47 | ECAIEFG470 - tie. 0.14 10. 140 5 i; tee 2) AOS 

TOO | ECATEFGIOT | 250 | 0.14 0.57 245 6.3 11.2) 25 | 0.5 

220 ECA1EFG221 55.0 0.14 0.21 400 8 | 115] 35 | 06 

25 | 330 ECA1EFG331 82.5 0.14 0.15 560 10  125| 50 | 06 
(1£) | 470 | ECAIEFG471 | 1175 =| 0.14 OAT. 720  ~| +10) 16) 50 | 06 — 
1000 | ECATEFG102 | 250.0 | 0.14 0.050 1280 125) 20 | 5.0 | 06 _ 

2200 ECA1EFG222 550.0 0.16 0.031 1970 16 | 25 | 75 | 0.8 

3300 ECA1EFG332 | 8250 0.18 0.028 2220 16 | 315| 75 | 08 

4700 ECA1EFG472 1175.0 | 0.20 0.023 2770 18 | 355] 75 | 08 

33 ECA1VFG330 11.5 0.12 1:3 125 5 A lh DEO: 0.6 

47 | ECA1VFG470 16.4 _ 0.12 0.57 210 63 | 11.21 25 | 0.5 

100 ECA1VFG101 35.0 0.12 0.32 325 8 | 115] 35 | 06 

220 ECA1VFG221 77.0 0.12 0.23 450 10 125] 50 | 06 

35 | 330 ECA1VFG331 115.5 0.12 | 0.18 565 10 16 | 50 | 06 

(1v) | 470 ECA1VFG471 164.5 0.12 0.13 720 10 | 20 | 50 | 06 

1000 ECA1VFG102 350.0 0.12 0.074 1140 125| 25 | 5.0 | 06 

2200 ECA1VFG222 770.0 0.14 0.034 2010 16 | 315] 7.5 | 08 

3300 ECA1VFG332 1155.0 0.16 0.024 2710 18 | 355| 7.5 | 08 

0.1 | ECA1HFGOR 3.0 0.10 24.0 2,0 5 11 | 20 105 

| = 9.22] ECAIHFGR22 | ~—. 3.0 0.10 10.0 4.5 5 | 11 | 20 | 05 

0.33] ECA1HFGR33 3.0 0.10 TO. 6.7 5 fo) BO: 05 
0.47) ECA1HFGR47 3.0 0.10 5.0 Soe RE 

{ ECA1HFG010 3.0 0.10 2.4 20 We. 0 Asi al: 22005 

| 2.2 | ECATHFG2R2 3.0 0.10 1.3 45 5 114 | 20 | 05 

3.3 | ECAIHFG3R3 3.0 0.10 ee 65 5 11") 20: 105 

50 4.7 | ECA1HFG4R7 3.0 0.10 1.3 95 5 11 | 20 | 05 

(1H) | 10 ECA1HFG100 5.0 0.10 1.3 125 5 | BO 1105 

DD ECA1HFG220 11.0 0.10 1.3 125 r 5 114 | 20 | 05 

33 ECA1HFG330 16.5 0.10 0.57 210 6.3 | 11.2] 25 | 05 

AT ECA1HFG470 23.5 0.10 0.57 210 63°) 112). 251505 

100 ECA1 HFG101 50.0 0.10 0.32 325 8 | 11.5] 3.5 i 0.6 

220 ECA1HFG221 | 110.0 0.10 0.18 565 SO | AB. 80 [0.6 

330 ECA1HFG331 165.0 0.10 0.13 720 | 10] 20 | 50 | 06 

470 ECAI HFG471 235.0 0.10 0.088 965 125| 20 | 50 | 06 

1000 ECA1HFG102 500.0 0.10 0.047 1600 | 16/| 25 | 75 | 08 

2200 ECAIHFG222 | 1100.0 0.12 0.024 | 2710 18 | 355) 7.5 | 0.8 

10 ECA1JFG100 6.3 0.08 5D 95 5 114 | 20 | 05 

2D ECA1JFG220 13.8 0.08 0.94 165 63 | 11.2] 25 | 05 

33 ECA1JFG330 20.7 0.08 094 | 165 6.3 | 11.2] 25 | 05 
63 47 ECA1JUFG470 29.6 0.08 0.68 220 8 | 115] 3.5 
(1u) | 100 ECA1JUFG101 63.0 0.08 0.36 360 10,125) 8.0: [06° | 

220 ECA1JFG221 138.6 0.08 0.20 580 10 | 20 | 50 | 06 

330 ECA1JFG331 207.9 0.08 0.14 765 125; 20 | 5.0 | 06 

470 ECA1JFG471 296.1 0.08 042 900 125]; 25 | 5.0 | 06 
"1000 ECA1JFG102 630.0 0.08 0.052 1630 31.5) 7.5 Poe | 

*() shows W.V. code.* 
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Aluminum Electrolytic Capacitors 
Radial Lead Type HFQ Series 


Features 

eLow impedance at high frequency and low temperature 
¢Wide operating temperature range from -55 to +105 °C 
eVarious case sizes (flat to slim) are provided 
eAnti-solvent: Freon-TE, TES, TP35 or equivalents 


Specifications 


Performance Characteristics 


Operating Temperature Range —55 to +105 °C 
Rated Working Voltage Range 6.3 to 68V DC 
Nominal Capacitance Range 6.8 to 15000puF 
Capacitance Tolerance +20% (120Hz, +20 °C) 
Leakage Current I< 0.01CV or 3 [pA] whichever is greater measured with rated 
working voltage applied at +20 °C 
Working voltage [V] 6.3 10 16 25 | 36 50 63 
tan 5 tan max. 0.22 0.19 0.16 0.14 | 0.12 0.10 0.08 
(120Hz, +20 °C) | For capacitance value >1000uF, add 0.02 per every 1000uF 
Impedance at High Frequency Refer to standard products table. (1OOkKHz, +20 °C) 
Ripple Current Refer to standard products table. (1OOkKHz, +105 °C) 
Test conditions 
Duration 2000 hours (1000 hours for a@D = 8mm) 
Ambient temperature tO 
Applied voltage DC voltage with maximum permissible ripple current 
specified at + 105 °C (the sum of the DC voltage 
and super-imposed peak AC voltage for maximum 
High Temperature Loading permissible ripple current should be equal to rated 
DC working voltage.) 
Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change +30% of initial measured value 
tan 6 = 300% of initial specified value 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration 1000 hours Same limits for high temperature 
Ambient temperature +105 °C loading. 
Applied voltage (None) 


Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 


Conditions Solvent Exposure Temperature Ultrasonic 
Cleaning condition time wave 
<boiling 
Solvents | Freon-TE, TES, TP35 Liquid or =5 min point at Acceptable 
or equivalents vapor (total) 1 atm 
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Aluminum Electrolytic Capacitors 
Radial Lead Type HFQ Series 


Explanation of Part Numbers 


FIQ) | baal 


Common code ® shape W.V code Series code Capacitance code Suffix 


Capacitances in uF are designated by three numerals. The 

first two numerals are the significant digits and the last 

numeral designates the number of zeroes that follow the 

significant digits. 

Example: 331—330 uF, 
332—3300 uF 


Dimensions 


Vinyl sieeve 


ae oe ee i © | Body Dia. aD , 12.5 
sf _ . SE Body Length L 15~25 | 30-40 
=e — aes ‘ rare Lead Dia. od 5 (0. 0.6 | 08 

a EEO ma ee Lead spaceP | 1, comes iS 
LS16:4+1.0 max. 


L220: L+2.0 max. 


W.V. (V. DC) 
Case size Capacitance (uF) 


@D x L (mm) 25V(1E) 35V(1V) 
Ax11 18 
5x11 
5 x15 
6.3x11.2 
6.3x15 
8x12.5 
8x15 
8 x20 | 
10°*12.5 
10 x16 ‘a 
10 x20 1000L 
10 x25 | 1200 
10 x30 1500L 
12.5x15 | 1000 
12.5x20 1800 
12.5x25 2200 
12.5x30 2700 
12.5x35 3300L 
12.5x40 3900L 
16 x15 1800S 
16 x20 3300 
16 x25 3900 
16x381.5 | | 5600 
16 x35.5 6800L 
16 x40 8200L 
18 x15 2200S 
18 x20 
18 x25 
18 x31.5 
18 x35.5 12000S 
18 x40 15000 

*LorS in above case size table is suffix code. Example ECAUIMIFQUITICIS 

**( ) show W.V. code 


7 Panasonic 


Aluminum Electrolytic Capacitors 


Radial Lead Type HFQ Series 


Maximum Impedance & Ripple Current vs Case Size Table 


Item 
W.V. [V. DC] 


ase size 
OD x L [mm] 


Maximum impedance [Q] at 100KHz, +20 °C 


Maximum ripple current 
[mA] rms at 1O00KHZ, +105 °C 


6.3~35V 


SOV 


63V 


6.3~35V 


4x11 


1.000 


2.500 


5x11 


0.650 


1.300 


3.500 


120 


2.000 


175 


5x15 


0.460 


0.900 


1.300 


6.3x11.2 


0.300 


0.600 


1.000 


6.3x15 


We 


0.200 


0.400 


0.700 


8x12.5 


0.170 


0.300 


0.380 


8x15 


0.120 


0.230 


0.300 


8x20 


0.090 


0.160 


0.190 


10x12.5 


0.120 


0.230 


0.300 


10x16 


0.090 


0.160 


0.190 


10x20 


0.065 


0.110 


0.140 


4015 


10x25 


0.055 


0.090 


0.120 


1190 


10x30 


0.045 


0.075 


0.095 


1440 


1110 


12.5x15 


0.065 


0.130 


0.160 


1010 920 


12.5x20 


0.042 


0.080 


0.095 


890 


1400 | 1200S 


1140 


12.5x25 


0.034 


12.5x30 


0.030 


0.070 


0.090 


1690 1440 


1420 


0.060 


12.5x35 0.024 0.050 
12.5x40 0.021 0.043 


0.080 | 
0.065 
0.060 


1950 1680 


1620 


2220 1850 
2390 2010 


1780 
1950 


16x15 0.046 0.084 0.100 1360 1270 1220 
16x20 0.034 0.053 0.070 1730 1470 1450 


16x25 0.028 0.044 0.060 2070 1810 1750 
16x31.5 0.025 0.033 2050 
16x35.5 2220 


16x40 
18x15 
18x20 
18x25 
18x31.5 
18x35.5 
18x40 


Frequency Correction Factor for Ripple Current 


Frequency 
[Hz] 
Cap. [uF] 


6.8 ~ 330 
390 ~ 1000 
1200 ~ 2200 
2/00 ~ 15000 
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Aluminum Electrolytic Capacitors 
Radial Lead Type HFZ Series 


Features 


¢ Long life: 5000 hours at + 105°C 
(Expected life: 13 years at + 60°C) 
¢ Low impedance at high frequency & low temperature 
¢ Wide operating temperature range from -55 to +105°C 
¢ Anti-solvent: Freon-TE, TES, TP35 or equivalents 
¢ Various case sizes (flat to slim) are provided 


Specifications 


Item Performance Characteristics 


-55 to +105 °C 


Rated Working Voltage Range 


6.3 to 68V DC 


Nominal Capacitance Range 


22 to 5600uF 


Capacitance Tolerance 


+20% (120Hz, +20 °C) 


Leakage Current 


I = 0.01CV or 3 [pA] whichever is greater measured with rated 


working voltage applied at +20 °C for 2 minutes 


tan 6 


(120Hz, +20°C) 


Impedence at High Frequency 
Impedence at Low Temperature 
Ripple Current 


Working voltage [V] | 6.3. | 10 16 25 | 35 50 | 63 
tan max. Ot) 3046 010 | 0.08 | 0.07 0.06 | 0.05 


For capacitance value >1000uF, add 0.02 per another 1000uF 
Refer to standard products table (100k/300k/500kHz, +20 °C) 
Z(100kHz/-10°C): =< 2 times of the specified value (1OOKHz, +20°C) 


Refer to standard products table (1OOKHz, +105°C) 


High Temperature Loading 


Test conditions 
Duration 
Ambient temperature 
Applied voltage 


Post test requirements at +20 °C 
leakage current 
Capacitance change 
tan 0 
Impedence 


5000 hours 
+105 °C 


DC voltage with maximum permissible ripple current 
specified at + 105 °C (the sum of the DC voltage 
and super-imposed peak AC voltage for maximum 
permissible ripple current should be equal to rated 


DC working voltage) 


= Initial specified value 

+ 20% of initial measured value 
= 200% of initial specified value 
= 200% of initial specified value 


Test conditions 


Duration 1000 hours 
Ambient temperature +105 °C 
Applied voltage (None) 
Shelf Life 
Post test requirements at +20 °C 
Leakage current = Initial specified value 
Capacitance change + 15% of initial measured value 
tan 6 = 150% of initial specified value 
Impedence = 200% of initial specified value 
Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 
Solvent Exposure Temperature Ultrasonic 
Cleaning condition time wave 
=boiling 
Freon-TE, TES, TPS Liquid or =5 min point at Acceptable 
or equivalents vapor (total) 1 atm 
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Aluminum Electrolytic Capacitors 
Radial Lead Type HFZ Series 


Explanation of Part Numbers 


ECA) Fiz) LiL} LILI ! LJ 
| 
| 


Common code Series Code W.V.code Capacitance code Surtix 
| : — : 
Capacitances in uF are designated by| |__Suffix code Configurations 7 ae 
three numerals. The first two B Ammo-pack | 6mm pitch for 04 - @12.5 Case size variation 


numerals are the significant digits and 7.5mm pitch for 16 - 18 code if any 


eaten a yaaa le BQ Ammo-pack | H=18.5mm height for 98 - 912.5] 
significant digits. | Ammo-pack 2.5mm pitch for 93-06.5 & @8x5 
Example: 331—330 pF, AX Reel-pack | 5mm pitch for 94-8 + lead first 
AZ 


alee pF Reel-pack | 5mm pitch for 94-08 + lead first j 


Dimensions [mm] 


Safety vent 


al nao @ 
eae © 
Soe ry 
| : a. 


. L L 15min. + 5min. 


L <16 : L+1. Omax. 
L 220: L+2. Omax. 


¢ D+0. 5max. 


Body dia. aD | 
Body length L 
Lead dia.gd | 0.6 
Lead space P 


Case Size vs Capacitance Capacitance [pF] 


cme 
D x L [mm] 


8x15 
8 xX 20 
10x 16 
10 x 20 
10 x 25 
10 x 30 
12.5 x 20 
125:% 26 
12.5 x 30 
12.5 x 35 
12.5 x 40 
16 x 20 
16 x 25 
16 x 31.5 
16 x 35.5 
16 x 40 
18 x 20 
18 x 25 
18X 31.9 
18 x 35.5 
18 x 40 


*L and S of above nominal capacitance are the last suffix code of part numbers ex. ECATAFZ102L .. . .210 x 30 
** () shows W.V. code ECAIAFZ102..... 212.5 x 30 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


HFZ Series 


Case Size vs Ripple Current Table 


[MA] rms max. at 1OOKHz, +105°C 


Frequency Correction Factor for 
Ripple Current 


W.V. [V.DC] we [V.DC] 6.3 - 68V 
een 6.3-35V 50V 63V een cua : 
DxL [mm] lk. | eee Freq, [Hz] 22-330 390-1000 | 1200-2200) 2700- 
8x 15 575 500 450 60 0.55 | 070 | 075 | 080. 
8 x 20 760 670 600 120 0.65 0.75 0.80 0.85 
__ 10x 16 198 (640 580 1k 0.85 0.90 0.90 0.95 
10x20 {1015 890 820 ~~ 10k~ 0.90 0.95 0.95 | 1.00 
10x 25 1190. 1040 950 100k 400"... 200 1.00 1.00 
10 x 30 1440 1300 4110 
12.5 x 20 1400 1200 1140 
12.5x25 | 1690 1440 | 1420 
12.5 x 30 1950 1680 1620 
12.5 x 35 2220 1850 1780 _ 
12.5x40 _ 2390 2010 1950 
16 x 20 1690 1470 1450 
| 16x 25 2010 1810 1750 
16x 31.5 2350 2120 2050 
16x 35.5 2550 2260 2220 
16 x 40 2900 2410 2370 
18x 20 2010 1810 1750 
5 18x 25 2200 2000 1940 
18x 31.5 2800 2220 D110. 
18x 35.5 2900 2460 2300 
8x40 [3000 [2660 [2510 
Case Size vs Impedance Table Impedance [Q] max. at +20°C 
W.V. [V.DC] 
6.3 - 35 50 63 
Case Size Frequency 
Dx L [mm] 1 OOKHz S300kKHz 5OOKHz 1 OOKHz 300kKHz 500kKHz 1 OOKHz 300kKHz 500kHz 
8x15 0.120 0.132 0.144 0.230 0.253 0.276 0.300 0.330 0.360 
8 x 20 0.090 0.099 0.108 0.160 0.176 0.192 0.190 | 0.209 0.228 
10x 16 0.090 0.099 0.108 0.160 0.176 0.192 0.190 0.209 0.228 
10 x 20 |__ 0.065 0.072 0.078 0.110 0.121 0.132 0.140 | 0.154 0.168 
10x 25 0.055 0.066 0.071 0.090 0.099 0.108 0.120 0.132 0.144 
10 x 30 0.045 0.054 0.058 0.075 0.083 0.090 0.095 0.105 0.114 
12.5 x 20 | 0.042 0.054 | 0.063 0.080 0.104 0.120 0.095 0.124 0.143 
12.5 x 25 0.034 0.044 0.051 0.070 0.091 0.105 0.090 0.117 0.134 
12.5 x 30 0.030 0.039 0.045 0.060 0.078 0.090 0.080 0.104 | 0.120 
12.5 x 35 0.024 0.031 | 0.036 0.050 0.065 0.075 0.065 0.085 0.093 
12.5 x 40 | 0.021 0.027 0.031 0.043 0.056 0.065 0.060 0.078 0.090 
| 16 x 20 0.034 0.051 0.061 0.053 0.080 0.095 0.070 | 0.105 0.126 
16x 25 0.028 0.042 0.050 0.044 0.060 0.079 0.060 0.090 0.108 
16x 31.5 0.025 0.037 | 0.045 0.033 0.050 0.059 0.050 | 0.075 0.090 
16 x 35.5 0.022 0.033 0.039 0.028 0.042 0.050 0.042 0.063 0.076 
16 x 40 0.018 0.027 0.032 0.026 0.039 0.047 0.034 0.051 | 0.061 
18 x 20 0.028 0.044 0.061 0.050 0.080 0.110 0.065 0.104 0.143 
18x 25 | 0.025 0.040 0.055 0.041 0.067 0.090 0.057 0.092 0.125 
18x 31.5 0.023 0.036 0.050 0.031 0.050 0.068 0.048 0.077 0.106 
18x 35.5 0.021 0.033 0.046 0.027 0.043 0.059 0.041 0.066 0.090 
18x 40 iL. OLO17 0.027 0.037 0.025 | 0.040 0.055 0.033 0.053 0.073 
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Aluminum Electrolytic Capacitors 
Radial Lead Type KA Series 


Features 
¢ Low profile 7mm height for 04 ~ #8 mm 


¢ Various lead taping for high density insertion 
e Anti-solvent: Freon-TE, TES, TP35 etc. 


Specifications 


Item Performance Characteristics 


Operating Temperature Range —40 to +85 °C 

Rated Working Voltage Range 4 to 50V DC 

Nominal Capacitance Range 0.1 to 470uF 
Capacitance Tolerance #20% (120Hz, +20 °C) 


Leakage Current I< 0.01CV or 3 [pA] whichever is greater measured after 2 minutes application of rated 
working voltage applied at +20 °C 


~ (120Hz, +20 °C) 0.24 0.20 0.16 0.14 0.12 0.10 


ge ete ee al 
Impedance ratio max. at 120HZz. 


Working voltage [V] 4 6.3 10 16 25 | 35 50 
Characteristics at Low Temperature -25 °C/+20 °C i 4 3 Z 2 2 2 
-40 °C/+20 °C 15 8 6 4 4 3 os 
r Test conditions 
Duration 1000 hours 
Ambient temperature +105 °C 
Applied voltage Rated DC working voltage 
High Temperature Loading 
| Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change +20% of initial measured value 
| tan 6 < 200% of initial specified value 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration 1000 hours Same limits for high temperature 
Ambient temperature +85 °C loading. 
Applied voltage (None) 


Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 


Conditions | Solvent Exposure Temperature Ultrasonic 
Cleaning solvents condition time wave 
<boiling a 
Freon-TE, TES, TP385 Liquid or <5 min point at Acceptable 
or equivalents vapor (total) 1 atm 
_| cere 
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Aluminum Electrolytic Capacitors 
Radial Lead Type KA Series 


Explanation of Part Numbers 


E || C|| | | ILI WAL LLL 


Common code Shape W.V code Series code Capacitance code 


Suffix code | Configurations 

5mm pitch for 94 ~ 912.5 

7.omm pitch for 216 ~ @18 

BQ Ammo-pack | H = 18.5mm height for 08 ~ 012.5 

| Ammo-pack | 2.5mm pitch for 03 ~ 96.5 & @8x5 

AX Reel-pack omm pitch for a4 ~ 98 + lead first _ 
AZ Reel-pack 5mm pitch for 4 ~ 28 - lead first 


B Ammo-pack 


Dimensions in mm (not to scale) 


Vinyl sleeve 


Body Dia. aD 
oa ~ 


Lead Dia. ad 
es Seth cg eels 2 lead space P 
+1 max 15min. Smin. ; ; 


' 

‘ — 
; 

Sets 


@DxL (mm)/(mA) r.m.s. (120 HZ/ +85 °C) 


18 


60 
15 


Ripple 
current 


*() shows W.V. and capacitance code. 
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Aluminum Electrolytic Capacitors 


Radial Lead Type 


Features 


¢ Low profile 5mm height for o3 ~ #8 mm 
¢ Various lead taping for high density insertion 


KS Series 


Specifications 
Item Performance Characteristics 
Operating Temperature Range —40 to +85 °C 
Rated Working Voltage Range 4 to 50V DC 
Nominal Capacitance Range 0.1 to 330uF 


Capacitance Tolerance 


+20% (120Hz, +20 °C) 


Leakage Current 


I< 0.01CV or 3 [pA] whichever is greater measured after 2 minutes application of rated 


working voltage applied at +20 °C 


re (420Hz, +20 °C) 


0.10 


Working voltage [V]) 4 6.3 


0.12 


Characteristics at Low Temperature 


6.3 10 16 26. I-85 50 
4 3 2 : 2 | 2 2 
8 6 Ae Ae 8 

Test conditions 

Duration 1000 hours 

Ambient temperature +85 °C 


Applied voltage 


High Temperature Loading 


Leakage current 
Capacitance change 
tan 6 


Test conditions 
Duration 
Ambient temperature 
Applied voltage 


Shelf Life 
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Post test requirements at +20 °C 


Rated DC working voltage 


<= Initial specified value 
+20% of initial measured value 
= 200% of initial specified value 


Post test requirements at +20 °C 


1000 hours Same limits for high temperature 
+85 °C loading. 
(None) 


Aluminum Electrolytic Capacitors 
Radial Lead Type KS Series 


Explanation of Part Numbers 


E| C/E 


Common code Shape W.V code Series code Capacitance code 

eels aay 

Series code | KK Configurations 
Size | @3 Acne pace 5mm pitch for 04 ~ @12.5 
| 7.5mm pitch for 916 ~ 018 

Ammo-pack | H = 18.5mm height for a8 ~ @12.5 
Ammo-pack | 2.5mm pitch for @3 ~ @6.5 & @8x5 
Reel-pack 5mm pitch for o4 ~ @8 + lead first 
Reel-pack | 5mm pitch for a4 ~ 98 - lead first 


FILS) =6liKIIs) LL 


Dimensions in mm (not to scale) 


Vinyl sleeve 


Body Dia. aD 


L+imax. ' 15min. 5min. Lead Dia. od 
es ae ea Lead space P 


Case size/Ripple current @DxL (mm)/(mA) r.m.s. (120 Hz/ +85 °C) 


W.V. (V. DC) 
Cap. (uF) 


5x5 
6.3x5 


x5 


60 |8 

65 

85 
Case Ripple 
size curren 


* @3x5 size is available on request (Shown with e). 
Products of 63 V DC is available on request. 
** () shows W.V. and capacitance code. 
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Aluminum Electrolytic Capacitors 
Radial Lead Type KG Series 


Features 

¢ Low profile 7mm height for 04 ~ 68 mm 

¢ Long life: 1000 hours at +105 °C 

e Various lead taping for high density insertion 
¢ Anti-solvent: Freon-TE, TES, TP35 etc. 


Specifications 


Item Performance Characteristics 


Operating Temperature Range —55 to +105 °C 

Rated Working Voltage Range 6.3 to 50V DC 

Nominal Capacitance Range 0.1 to 220uF 
Capacitance Tolerance +20% (120Hz, +20 °C) 


Leakage Current I< 0.01CV or 3 [pA] whichever is greater measured after 2 minutes application of rated 
working voltage applied at +20 °C 


Working voltage [VJ 10 16 25 35 50 
(20H, 420°) [tand_mex. | 022 | _O 


Impedance ratio max. at 120Hz. 


Working voltage [V] 10 16 25 35 
Characteristics at Low Temperature aan Olt20 °C 2 
-40 °C/+20 °C 6 3 
-55 °C/+20 °C 4 
Impedance Refer to standard products table ({OOkHz, +20 °C) 
Test conditions 
Duration 1000 hours 
Ambient temperature ; +105 °C 
Applied voltage Rated DC working voltage 
High Temperature Loading 
Post test requirements at +20 °C 
Leakage current ; < Initial specified value 
Capacitance change ; +20% of initial measured value 
tan 5 < 200% of initial specified value 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration 1000 hours Same limits for high temperature 
Ambient temperature +105 °C loading. 
Applied voltage (None) 
Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 
Solvent Exposure Temperature Ultrasonic 
Cleaning condition time wave 


<boiling 
Freon-TE, TES, TP35 Liquid or <5 min point at Acceptable 
or equivalents vapor (total) 1 atm 
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Aluminum Electrolytic Capacitors 
Radial Lead Type 


KG Series 


Explanation of Part Numbers 


|G 


Eicj\eE A 


ze 


W.V. code 


Common code Shape Series code 


Dimensions in mm (not to scale) 


Vinyl sleeve 


| tL 


Capacitance code 


Body Dia. aD 


Lead Dia. ed 


Reereeeet n=) ees Lead space P 


Lt+1max. © 15min. 5min. ¢D+0.5 max. 


Case size/Ripple current 


@DxL (mm)/(mA) r.m.s. (120 Hz/ +85 °C) 


— 


— 


—’ 


~~" I~ 


~~ 


~~ 


) 


~~ 


= 


OWOlOll 


+105°C) 


i ee 


*() shows W.V. and capacitance code. 


Casesize | Ripple 
current jance 


7 
ff 


om | 
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Aluminum Electrolytic Capacitors 


Snap-in 


Features 
e For general purpose 


¢ Wide CV value range (33 ~ 47000uF/16 ~ 450V) 


¢ Various case sizes 
¢ Top vent construction 


TS-U Series 


Specifications 
Item Performance Characteristics 
Rated Working Voltage Range 16 to 250V DC AO00 to 450V DC 
Operating Temperature Range -40 °C to +85 °C -25 °C to +85 °C 
Nominal Capacitance Range | 420 to 47000pF 33 to 390pF 


Capacitance Tolerance 


| 20% (120Hz, +20 °C) 


Leakage Current 


I = 0.01CV or 3 [pA] 


< CV 100,000 for 16 ~ 100V 
| < 3VCV [pA] 


CV> 100,000 for 16 ~ 100V & all items of 160 ~ 450V 


|_eakage current shall be measured after 5 minutes application of rated working voltage at +20 °C. 
(C=nominal capacitance in uF, V=rated working voltage in V) 


Working voltage [V] 16 29 35 50 63 80~450 
(120Hz, +20 °C) |; tan& max. 0.35 0.30 0:25 0.20 0.20 0.15 


tan 6 
Refer to standard products table (120Hz, +85 °C) 
Correction factor for frequency 
Ripple Current Frequency [Hz] 50 60 120 500 1k 10k-50k 
i6-100V 0.98 1.18 
160~450V 0.75 0.80 1.20 1.25 1.40 
sr conditions 
Duration : 2000 hours 
Ambient temperature +85 °C 
Applied voltage DC voltage with maximum permissible ripple current 
specified at +85 °C (<rated working voltage) 
High Temperature Loading 
Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change : +20% of initial measured value 
| tan 5 = 150% of initial specified value 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration 1000 hours Same limits for high temperature 
Ambient temperature +85 °C loading. 
Applied voltage (None) 


Dimensions [mm] 


Polarity bar 


Safety vent 


vinyl sleeve 


Pre-treatment for measurements 
Measurements shall be conducted after application of DC working voltage for 30 minutes 


Terminal 


¢D+1Max. 
6.341 PC Board Mounting Holes 
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Aluminum Electrolytic Capacitors 
Snap-In TS-U Series 


Explanation of Part Numbers 


Elicie) js} ti Ul | LL LJ 


Common code Shape W.V code Series code Capacitance code Case code 
Peed =i 

aie | 

W.YV. ect Ne | ie uw ae as 2A Capacitances in uF are 


W.V.(V) | 16 | 25 501/63 | 801100 designated by three numerals. 25 
The first two numerals are the 
significant digits and the last 4 
W.V. code} 2C | 2D | 2E | 2T 2G | QW numeral designates the number 
W.V. (V) |160|200/250|385 |400/450 of zeroes that follow the 
e = significant digits. 
Example: 331—330 uF, 


332—3300 pF | 
Z:L = 51mm 


L 


Expected Life for Ripple Current & Ambient Temperature Stress 


eCalculation Formula 
The life of aluminum electrolytic capacitors is highly affected by applied Where: 


ripple current and ambient temperature. In general the relation | : Ripple current to be applied to the capacitor at T°C (120HZ)..... 
between life time, ripple current and ambient temperature is known as: 


[A rms] 
[ve L x2! oll + At (V/ ("I lo : Specified maximum permissible ripple current at 120Hz, +85°C 
WO [A rms] 
AtvsT (i =constant) L : Expected life at T°C.....[h] 


Lo : Specified life (TSU series: 2000 hours).....[h] 
T =: Ambient temperature.....[°C] 
Tg : Hot spot temperature in the capacitor element = [maximum 


Sy operating temperature] + [At at maximum ambient temperature] 
£3 = [maximum temperature (TSU series: +90 °C)j.....[°C] 

E® At : Temperature rise at constant current flow of maximum 

aes 


permissible ripple current value specified at +85 °C (see the 
graph ' At vs T)..... - C] 


[Conditions: (VI) - <2 times] 


7 
Ambient temperature = T [°C] 


e Expected Life (calculated on the basis of specified life in high temperature loading) 


life [x 103h] 


04 0.5 


Ripple current me factor = a 
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Aluminum Electrolytic Capacitors 


Snap-In TS-U Series 
Case Size Table 
(16V) (25V) 
Cap. | Ripple Case size oD x L [mm] Cap. | Ripple Case size @D x L [mm] 
[uF] | current [uF] | current | 
4700 | 1.60 22x25 | 3300 | 1.60 22x25 | 
6800 | 1.80 22x31.5 | 25x25 | 4700 | 1.80 22x81.5 | 25x25 | =i 
10000 2.40 22x40 25x31.5 | 30x25 6800 2.30 22x40 25x31.5 | 30x25 
15000 3.20 22x50 25x40 30x31.5 10000 2.70 | 22x50 25x40 30x31.5 
22000 3.60 25x50 30x40 35x31.5 15000 3.40 25x50 30x40 35x31.5 
33000 | 4.40 30x50 35x40 22000 4.20 30x50 35x40 
47000 | 4.70 | 35x51 33000 | 4.60 35x51__—| 
(35V) (50V) 
Cap. | Ripple Case size @D x L [mm] | Cap. | Ripple i Case size oD x L [mm] 
rane current current 
2200 | 1.40 22x25 | 1.20 
3300 1.70 22X31.5 1.40 25x25 
4700 2.00 22x40 20x31;5. | .30x25 1.70 22x40 25x31.5 | 30x25 
6800 2.40 22x50 25x40 30x31.5 2.10 22x00 25x40 30x31.5 
10000 3.00 25x50 30x40 39x31.5 2.60 30x40 39x31.5 
15000 3.70 30x50 35x40 10000 3.40 30x50 | 85x40 
22000 4.00 | | 15000 3.70 35x51 
(63V) (80V) 
Cap. | Ripple Case size @D x L [mm] Cap. | Ripple Case size @D x L [mm] 
[uF] | current [uF] | current 
1000 | 1.20 680 | 1.00 22x25 
1500 | 1 30 22x31.5 | 25x25 1000 1.20 22X31.5 | 25x25 
2200 | 1.50 22x40 | 25x31.5 | 30x25 1500 22x40 | 25x31.5 | 30x25 | ss 
3300 25x40 | 30x81.5 | 
4700 | 230 | | 26x50 | 30x40 | 35x31.5 | | 3300 | 2.10 | | 25x50 | 30x40 | 85x31.5 


6800 | 3.00 | | 80x50 | 35x40 260 | | 80x60 | 85x40 


10000 | 3.30 35x51 6800 | 3.10 35x51 
(100V) | (160V) 


Ripple Case size @D x L [mm] Cap. | Ripple Case size @D x L [mm] 
current [uF] | current 


470 | 100 | 22x25 | | | 80 S| KG || 


270 | 0.87 22x31.5 aa eae 
22x40 | 25x31.5 390 | 1.10 22x40 5 | 30x25 | 
22x50 | 25x40 | 30x31.5 560 | 1.30 22x50 /30x31.5{) 

1.80 | RRO | een 30x40 | 35x31.5 820 | 1.50 25x50 
| 240 | | | 30x60 | 35x40 1200 | 1.80 30x50 | 35x40 
1500 | 2.00 35x51 


(200V) 


Cap. | Ripple 

[uF] | current 
150 | 065 | 22x25 | aes 
Ee OO 555 > 
seater 


Case size @D x L [mm] 


330 | 1.10 
470 | 1.30 
680 | 1.50 | _—i|,- 25x50_|_ 30x40 
1000 | 180 | ~~ | ~———_—s- 80x60 


1200 35x51 
(385/400V) 


Cap. | Ripple Case size @D x L [mm] 
[uF] | current 


| 4? | 0.25 | exes | | 
| 6B | (0.85 fa as al 


-460-| 0.60 | 22x60 | 25xd0 | 3OxSTS 0.52 
[160 [070 
[230 [098 [SS 


330 1.10 35x51 


hasaie 
| | 25x60 35x31.5 
|_| 80x60 


35x51 


35x51 


* Ripple current: [A] rms at 120Hz, +85 °C 
** Capacitors of 35x51 should be reinforced with supplementary adhesive when mounting to P.W.B. 
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Aluminum Electrolytic Capacitors 
Snap-In TS-NH Series 


Features 

¢ Long life 105 °C 2000 hours & high ripple current 
¢ Wide CV value range (47 ~ 47000uF/10 ~ 400V) 
¢ Various case size & top vent constructions 


Specifications 


ltem Performance Characteristics 
Rated Working Voltage Range | - ~| 40ovDC 
Operating Temperature Range -40 to +105 °C -25 to +105 °C 


Nominal Capacitance Range 68 to 47000uF 33 to 220uF 
Capacitance Tolerance +20% (120Hz, +20 °C) 


Leakage Current 1<0.01CV or 3 [A] CV< 100,000 for 16 ~ 100V 
|< 3VCV [pA] CV> 100,000 for 16 ~ 100V & all items of 160 ~ 450V 


Leakage current shall be measured after 5 minutes application of rated working voltage at +20 °C. 
(C=nominal capacitance in pF, V=rated working voltage in V) 


Working voltage [V] 10 16 25 3o- 
tan max. 0.45 0.35 0.30 0:23 


Rated working voltage [V] 80 100 | 160 200 
(120Hz, +20 °C) | tan8 max. ne 0.11 : 0.10 0.10 


Refer to standard products table (120Hz, +105 °C) 
Correction factor for frequency 

Ripple Current Frequency [Hz] 50 60 120 
10~100V 0.93 1.00 
160~450V 0.75 1.00 


Test conditions 
Duration 2000 hours 
Ambient temperature +85 °C 
Applied voltage DC voltage with maximum permissible ripple current 
specified at +85 °C (<rated working voltage) 


High Temperature Loading 


Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change ; +20% of initial measured value 
tan 9 < 150% of initial specified value 


Test conditions Post test requirements at +20 °C 
Duration : 1000 hours Same limits for high temperature 
Ambient temperature +85 °C loading. 

Shelf Life Applied voltage (None) 


Pre-treatment for measurements 
Measurements shall be conducted after application of DC working voltage for 30 minutes 
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Aluminum Electrolytic Capacitors 
Snap-Iin TS-NH Series 


Explanation of Part Numbers 


ECE] §) (CI G | iL | 


Common code Shape W.V code Series code Capacitance code Case code 
| | 
W.V. code HA/1C 1E 1V “ 1J S ON Capacitances in uF are 


| 


designated by three numerals. 


W.V. (VY) [10] 16 125 [35 The first two numerals are the 


50 |63 /80}| 100 


significant digits and the last 
W.V. sede! 2C | 2D | 2E | 2G numeral designates the number 
W.V. (V) 4 60 1200 | 250/400 of zeroes that follow the 
significant digits. 
Example: 331—330 pF, 
332—3300 uF 


Dimensions [mm] 


Terminal 


Polarity bar vinyl sleeve 


Safety vent 


¢D+1Max. 


PC Board Mounting Holes 


e Expected Life (calculated on the basis of specified life in high temperature loading — see equation p. 29) 


Expected 
life [x 103h] 


| cumasee 


0. 6 07 O08 O09 1.0 
Ripple current duty factor = !/I, 
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Aluminum Electrolytic Capacitors 
Snap-in TS-NH Series 


ST eI IE RE ER AN a ee Se ete EF ee 
Case Size Table 


(10V) (16V) 
Cap. | Ripple | Case size oD x L [mm] Cap. | Ripple Case size @D x L [mm] 
[uF] | Current [uF] | Current 
4700 | 1.80 | 22x25 AL 3300 1.60 | 22x25 
6800 | 2.10 20x31.5 | 25x25 4700 | 2.00 | 22x31.5 | 25x25 _ a 
10000 2,00 22x40 | 25x31.5 | 30x25 6800 240 | 22x40 2OXOA S| 30X25 
15000 | 3.10 | 22x50 25x40 | 30x31.5 10000 | 2.90 22x50 25x40 30x31.5 
22000 | 340 | “it 25x60" - || 20x40.) B5x015 -3)° |. 18000) 6.50 25x50. || SOx40" | G5xG1S 
33000 3.90 30x50 35x40 22000 4.20 35x40 
47000 4.90 _ | BSxoT 33000 4.80 
Cap. | Ripple Case size @D x L [mm] Cap. Ripple Case size @D x L [mm] 
[uF] | current [MF] | Current 
2200 1,50 22x25 1500 1.40 22x25 | 
L 3300 100 2AXK31,0:1. 2OX25 2200 1.60 22XG100- || 25x26 
4700 2.20 22x40 POR 20: i OK Zo 3300 1.80 22x40 OKO \'.0¢,\\ BOXZO 
6800 | 2.60 22x50 25x40 30x31.5 4700 2.30 22x50 25x40 SOXS 15 
10000 | 3.10 25x50 | 30x40 | 35x31.5 6800 | 2.90 25x50 | 80x40_—(| 35x31.5 
15000 3.50 30x50 35x40 10000 3.50 30x50 35x40 
22000 4.00 SOX0) 15000 3.90 SOKO 
(SOV) (63V) 
Cap. | Ripple Case size @D x L [mm] Cap. | Ripple Case size @D x L [mm] 
[uF] | current [MF] | Current 
1000 1.30 22X25 680 0.90 22x25 
1500 1.50 22X31.5 | 25x25 1000 480 22X38. 165- || - 2X29 
2200 1.90 22x40 2OXK8 10 BOX2S 1500 1.60 22x40 POKS 1D | BOK? 8 
3300 2.30 22x50 25x40 30x31.5 2200 2.00 22x50 25x40 30X38 1.5 
4700 2.80 25x50 30x40 35xKG 1:5 3300 2.50 25x50 30x40 BOK 5 
6800 3.20 30x50 35x40 4700 2.90 . 30x50 35x40 
10000 odd) Sis) oll 6800 3.30 Sia) col 
(80V) (100V) 
Cap. | Ripple Case size @D x L [mm] Cap. | Ripple Case size @D x L [mm] 
[uF] | current [uF] | current 
470 0.80 22x25 330 0.70 22x25 | 
680 1:20 2EXKS1.01.| “2OK25 470 1:20 22x31.5. 1 25x25 
1000 1.50 22x40 2X 1.0: | |"B0xX25 680 | 1.40 22x40 POKSAGS: ll -BOX2 5 
1500 1.80 22x50 25x40 30x81.5 1000 Lf |. 22X50 25x40 30x31.5 
2200 | 2.30 _ 25x50 30x40 Slay Calne) 1500 2.10 25x50 30x40 S5xX3 1.5 
| 3300 2.80 30x50 35x40 2200 2.60 30x50 35x40 
4700 3.00 BOxS| 3300 2.90 85x51 
(160V) (200V) 
| Cap. | Ripple Case size @D x L [mm] Cap. | Ripple Case size @D x L [mm] 
[uF] = current [uF] | current 
150 0.70 22x25 100 0.72 22X26 
220 | 1.00 22x31.9 | 25x25 150 0.80 22X31.5 | 25x25 | 
330 1.20 22x40 25x31.5 | 30x25 220 1.00 22x40 25x31.6. | -30xK25 
470 1.40 22x50 25x40 30x31.5 330 1.20 22x50 25x40 30x81:5 
680 1.70 25x50 30x40 85X35 470 1.40 25x50 30x40 85xX91,5 
30x50 | 35x40 680 | 1.70 30x50 | 35x40 
1200 2.30 35x51 1000 2 KO BOXO! 
(250V) (400V) 
Cap. | Ripple Case size aD x L [mm] Cap. | Riople [| Case size 2D x L [mm] 
[uF] | current [uF] | current 
68 | 0.45 22x25 33 | 0.33 22x25 
TOO. 20572 22x31.5 | 25x25 _| 47 0.47 L 22x31 1. 525x720 
150 0.80 22x40 2OXG1 0: | 30X25 68 0.56 22x40 26x31..0° |) 30X25 
220 | 1.05 22x50 25x40 30x31.5 100 0.69 22x50 25x40 30x31 5 
330. 1.25 25x50 | 30x40 | 35x31.5 || 150 | 0.82 25x50 | 30x40 (| 35x31.5 
470 | 1.45 30x50 | 36x40 | 220 1.00 | ‘| 30x50__| 35x40 
680 1.80 35x51 330 E20 B5xO1 
“Ripple current: [A] rms at 12OHz, +105 °C 
** Capacitors of @35x51 | should be reinforced with supplementary adhesive when mounting to P.W.B. 
Panasonic 
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Aluminum Electrolytic Capacitors 
Snap-in TS-NXA Series 


Features 


¢ Premum industrial grade 

¢ Long life 5000 hours at +105°C with ripple current applied 

¢ Expected life: 75000 hours at +65°C with ripple current applied 
¢« Various case sizes & top vent construction 


Specifications 


Item Performance Characteristics 


Rated Working Voltage Range 160 to 250V DC ~ 400V DC 
Operating Temperature Range -40 to +105 °C -25 to +105 °C 
Nominal Capacitance Range 39 to 1200uF 

Capacitance Tolerance +20% (120Hz, +20 °C) 


1<3VCV [pA] after 5 minutes application of rated working voltage at +20 °C. 
Leakage Current } (C=nominal capacitance in pF, V = rated working voltage in V) 


tan 6 0.15 max (120Hz, +20°C) 


Refer to standard products table (120Hz, +85°C) 
Correction factor for frequency 


Ripple Current | Frequency [Hz] 50 | 60 | 120 | 500 < | 10K-50k | 
[Correction factor | 0.75 | 08 | 1.0 | 1.2 , 14 
For capacitance value >1000uF, add 0.02 per another 1000uF 


Test conditions 
Duration 5000 hours 
Ambient temperature +105 °C 
Applied voltage DC voltage with maximum permissible ripple current 
specified at + 105 °C (<rated working voltage) 


High Temperature Loading Post test requirements at +20 °C 

Leakage current < Initial specified value 

Capacitance change + 20% of initial measured value 
tan 9 < 200% of initial specified value 


Test conditions 


Duration 1000 hours 
Ambient temperature +105 °C 
Applied voltage ; (None) 


Shelf Life 
Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change + 15% of initial measured value 
tan 9 < initial specified value 
Pre-treatment for measurements. 
Measurements shall be conducted after application of DC working voltage for 30 minutes 


Dimensions [mm] 


Terminal 


Polarity bar vinyl sleeve 0 


J arr 
L+2 max. ¢D+1max. #D 


63824 PC Board Mounting Holes 


Safety vent 
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Aluminum Electrolytic Capacitors 
Snap-In TS-NXA Series 


Explanation of Part Numbers - Regular Size 


S a aim 


Common code Shape Series code Capacitance code on code 


| acetates 


2D ZE | 2G Capacitances in uF are Dia. Suffix for top | 
2 | designated by three numerals. || || insulation disk — 
. = _ = 200) 250) 400 The first two numerals are the i | ie 
significant digits and the last i ee 
numeral designates the number |; D_ | ; 7 
of zeroes that follow the (B) (Without 
significant digits. a Disk) 
332—3300 pF 


W.V. code 20. 


Expected Life for Ripple Current & Ambient Temperature Stress 


eCalculation Formula 


The life of aluminum electrolytic capacitors Is highly affected by Where: 

applied ripple current and ambient temperature. In general the | : Ripple current to be applied to the capacitor at T°C (120HZz)..... 
relation between life time, ripple current and ambient temperature [A rms] 

is known as: 


: Specified maximum permissible ripple current at 120HZ, 
+105°C.....[A rms] 


L : Expected life at T°C.....[h] 
At vs T (i=constant) Lo : Specified life (TSNXA series: 5000 hours).....[F] 


Balle Wealth ce tee teed ee! T =: Ambient temperature.....[°C] 


Tg : Hot spot temperature in the capacitor element = [maximum 


L=L0 als sas (1) 


8 
25 fo oh ee ae ce ee sine operating temperature] + [At at maximum ambient temperature] 
a7 = [maximum temperature (TSNXA series: +110 °C)].....[°C] 
 <] 
a. - ee ial At : Temperature rise at constant current flow of maximum 
oe permissible ripple current value specified at +105 °C (see the 


graph ' At vs T).....[°C] 
[Conditions: (I/ Ips 2 times] 


Ambient temperature = T [°C] 


e Expected Life (calculated on the basis of specified life in high temperature loading) 


PLAT 


ZL 


| 


Expected 
life [103h] 


| 
| 


POT RY 


i 


Hil 
ill 
A 


a 


LE 


a A 
PL LITE | LT 


az 
eee fa | 
59 |___ 
| 
=z 
oes 
£ 
— 
Baas 
ee 
ae 
= 


Cn 
Cn 
Cn 


ail 


05 O06 O07 O8 O9 1.0 
Ripple current duty factor = I/I, 
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Aluminum Electrolytic Capacitors 
Snap-In TS-NXA Series 


Case Size Table 


(160V) . (200V) 
Case 
Cap code Case size oD x L [mm] Cap | Case size oD x L [mm] 
fe] _ scueent A B C D E neh clearest A B C D : 
100 | 0.70 | 20x25 100] 0.70 | 20x25 | 
150 | 0.85 22x25 120 0.75 22x25 
180 | 0.90 22x25 150 | 0.85 _| 22x25 
220 | 1.00 22x30 | 25x25 | 180 | 0.90 22x30 | 25x25 
2700 AO. 22x30 | 25x25 220, 1.00 | 22x35 | 25x30 | 30x25 
330 | 1.20 22x35 | 25x30 | 30x25 270 | 1.10 22x40 | 25x30 | 30x25 
390 | 1.30 22x40 | 25x30 | 30x25 330 | 1.20 | 22x45 | 25x35_| 30x30 
470 | 1.40 | 22x45 | 25x35 | 30x30 390 1.30 | 25x40 | 30x30 | 35x25 
560 | 1.50 25x40 | 30x30 470 | 1.40 25x45 | 30x35 | 35x30 
680 | 1.70 25x45 | 30x35 | 35x30 560 | 1.50 | | 30x40 | 35x30 
820 | 2.00 30x40 | 35x30 680, 1.70 | | 30x45 | 35x35 
1000 | 2.20 30x50 | 35x35 820 | 2.00 | 30x50 | 35x40 
| 1200 | 2.30 35x40 
(250V) (400V) 
Case f : Case | 
Cap ms code Case size @D x L[mm] _ Cap i code Case size aD x L [mm] 
[pF] [current A B C Dp. | ae [uF] current A B C D E 
fal cra eareesena 39 | 0.40 22x25 
100 | 0.70 22x30 25x25 are ee 
ee eka Mies a 56 | 0.51 _| 22x35 | 25x25 
150 | 0.85 22x35 | 25x30 nae gee | oie 
180 | 0.90 22x40 | 25x30 | 30x25 eal ae re ee ee 
220 | 1.00 22x45 | 25x35 | 30x30 ra es Powe eC 
ee ee | pono eo ma ae 120 | 0.75 |_| 26x45 | 30x35 | 35x25 
330 | 1.20 [25x45 | 80x35 | 35x30 a ane pee aces 
390 | 1.30 | 25x50 | 30x40 | 35x30 see eco Bviee aeae 
470 | 1.40 30x45 | 35x35 foal wae Fees one 
560 | 1.50 30x50 | 35x40 


“Ripple current:|A] rms at 120Hz, +105°C 
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Aluminum Electrolytic Capacitors 
Snap-In TS-UP Series 


Features 
¢ Compact size & for general purpose 
(20 ~ 40% less volume than TS-U series) 
¢ Various case size & wide CV value range 
¢ Top vent construction 
¢ Flat Type available for low profile applications 


Specifications 


Item Performance Characteristics 


400 to 450V DC 


Rated Working Voltage Range 16 to 250V DC 
Operating Temperature Range — | -40to+85°C 
Nominal Capacitance Range” 

‘Capacitance Tolerance 


Leakage Current |< 3VCV [uA] 


(C=nominal capacitance in uF, V=rated working voltage in V) 


WorkingvoltageV) | 16 | 25 | 385 | 50 | 63 
tano max. 0.50 O75 


Working voltage [V] 100 | | 250 400 
tan& max. 0.20 | 0.15 0.15 0.15 


For capacitance > 33000uF, add the value of (rated capacitance - 33000pF) yo 4 
(120Hz, +20 °C) 10000uF 


Refer to standard products table (120Hz, +85 °C) 

Correction factor for frequency 

Ripple Current Frequency [Hz] 50 | 60 120 500 | 10k-50k 
16~100V 0.93 0.95 1.00 1.05 | 1.15 


160~450V 0.75 | 0.80 1.00 120 1.40 


Test conditions 
Duration 2000 hours 
Ambient temperature +85 °C 
Applied voltage DC voltage with maximum permissible ripple current 
specified at +85 °C (<rated working voltage) 
High Temperature Loading 
Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change +20% of initial measured value 
tan 9 < 200% of initial specified value 


Test conditions Post test requirements at +20 °C 
Duration 1000 hours Same limits for high temperature 
Ambient temperature +85 °C loading. 

Shelf Life Applied voltage (None) 


Pre-treatment for measurements 
Measurements shall be conducted after application of DC working voltage for 30 minutes 


Dimension - Regular Size 


Terminal 


Polarity bar vinyl sleeve 
2.0max. 


Safety vent 


L+2max. @D+1Max. 


PC Board Mounting Holes 
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Aluminum Electrolytic Capacitors 
Snap-In 7 TS-UP Series 


Explanation of Part Numbers - Regular Size 


Elic jo) Js LJ} [P 


Common code Shape Series code estes code Case code 
| | 


W.V. codeliC|1E1V [1H Capacitances in uF are Dia. Suffix for top 
W.V. (V) |16} 25 | 35 | 50 designated by three numerals. 20mm insulation disk 


The first two numerals a the 22mm A With 
significant digits and the last 25mm 
W.V. code|2C 2D Zest numeral designates the number 30mm os 
W.V. (V) I 60200 250 of zeroes that follow the 25mm (B) (Without 
significant digits. Disk) 
Example: 331—330 uF, 
332—3300 pF 


Expected Life for Ripple Current & Ambient Temperature Stress 


eCalculation Formula 


The life of aluminum electrolytic capacitors is highly affected by Where: 
applied ripple current and ambient temperature. In general the . Di ° 
relation between life time, ripple current and ambient temperature Bt ETI DS CUTS OTTO ap DNRC ie Gabe non at Mien a) i 
is Known as: [A rms] 
T-IT + At (1 1, : Specified maximum permissible ripple current at 120Hz, 
L = Lox2!o ue VI) P * 485°C.....[A rms] 


L : Expected life at T°C.....[h] 

Lo : Specified life (TSU series: 2000 hours).....[h] 

T  : Ambient temperature.....[°C] 

Tg : Hot spot temperature in the capacitor element = [maximum 


AtvsT (i =constant) 


sv operating temperature] + [At at maximum ambient temperature] 
£3 = [maximum temperature (TSU series: +90 °C)].....[°C] 

Ee At : Temperature rise at constant current flow of maximum 

Re permissible ripple current value specified at +85 °C (see the 


graph ' At vs T).....[°C] 


[Conditions: (V/I,)~< 2 times] 


Ambient temperature = T [°C] 


e Expected Life (calculated on the basis of specified life in high temperature loading) 


Expected 
life [x 103h] 


nn ee 


SSarceeees a 


6 O07 O8 O9 10 1.14 #12 #13 #14 1.5 
Ripple current duty factor = !/I, 


0 
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Aluminum Electrolytic Capacitors 
Snap-In TS-UP Series 


Case Size Table - Regular Size 


(16V) 


Case size aD x L [mm] Case size @D x L [mm] 


Ripple Ripple 
current D current D 


| 347 
_378 
4.52 
5.26 
5.87 


Case size @D x L [mm] Case size aD x L [mm] 


Ripple 
current D 


2.26 
2.52 
2.73 

975 | 


3.42 
3.85 
| 4.41 

4.97 
| 5.58 
| 6.44 
6.94 
7.57 


Case size @D x L [mm] Case size @D x L [mm] 


Ripple 
current 


2.52 
8.73 
4.10 
4.44 
4.86 
5.36 
5.84 
6.00 
6.52 
7.15 


Ripple 
current 


2.26 | 
2.02 |. Ze OU 
249 22X35 
2.1/8 | 22 X 40 
3.21 22 X SO 
3.59 
4.09 
4.55 
5.16 
5.83 


1. 


* Ripple current: [A] rms at 120Hz, +85 °C 
* When @35 x 45 and @35 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives 
including halogenated composition.) 
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Aluminum Electrolytic Capacitors 
Snap-In TS-UP Series 


Case Size Table - Regular Size 


(100V) 


Case size aD x L [mm] 


Case size @D x L [mm] 


Ripple 
current 
1 


ares B C D 
1.45 22 x 25 
1.62 22 x 30 
4 22 x 30 
9.25 22 x 35 
2.50 22 x 40 
2.75 22 x 50 
3.00 
3.25 
3.73 
4,20 
4.78 
5.45 


1.96 | 
2.31 
2.57 
2.84 
3.14 
ra 
4.06 
4.54 
5.13 
5.75 
6.60 


(200V) 
Cap. “ease Case size oD x L [mm] Case Case size oD x L [mm] 
[uF] | corert A B Cc D E | ren A D 
270 | 1.41 | 20x30 | 22x25 1.07 |20x30 
330 | 1.56 | 20x35 | 22x30 | 25x25 1.17 [20x35 
390 | 1.68 22 x 30 | 25x 25 | 1.31 
470 | 1.85 22x 35 | 25x30 | 30x25 1.75 
560 | 243 | [22x40 | 25x35 | 30x25 ) 1.91 
680 | 2.68 92x50 | 25x35 | 30x30 O11 
820 | 2.93 25 x 45 | 30x 35 | 35 x 25 2.25 
1000 | 3.25 25x50 | 30x 40 | 35x 30 9.52 
1200 | 3.50 | 30 x 45 | 35 x 35 2.77 
1500 | 3.87 30 x 50 | 35 x 40 3.32 
1800 | 4.32 | 35 x 45 3.53 
2200 | 4.92 35 x 50 4.04 
(385/400V) 


Case size @D x L [mm] Case size aD x L [mm] 


Ripple 


Ripple 
current D 


current 


0.76 
0.83 
0.92 | 
1.02 20x 40 | 22x 36 
1.16 22 xX 40 30 x 25 r 
1.44 22X45 30 x 30 
1.49 22 X 50 30 x 30 
1.67 [ 30 x 35 
1.90 30 x 40 

2.13 | 30 x 46 | 
2.39 
2.69 
* Ripple current: [A] rms at 120Hz, +85 °C 


* When @35 x 45 and @35 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives 
including halogenated composition.) 


0.70 
0.76 
0.83 
0.93 30 x 25 
1.04 | | 30 x 26 
1.19 30 x 30 
1.35 30 x 35 | 35 x 25 
1.55 30 x 40 | 36 x 30 
1.78 30 x 45 | 35 x 35 
2.01 30 x 50 | 35 x 40 
2.24 35 x 45 
2.53 35 x 50 
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Aluminum Electrolytic Capacitors 
Snap-In TS-UP Series 
Explanation of Part Numbers - Flat-Type 


eels) 2 Lt 


[P| _ll J 


Common code Shape W.V ee Series code Capacitance code Case code 
| 
| 


W.V. codel iG i1E/iv [4H | 4d |1K | ON Capacitances in uF are Code 


W.V. (V) | 16 26 | 35 50 163 80 100 designated by three numerals. 
on -- The first two numerals are the 
significant digits and the last 
W.V. code) 20 |2P | 2D | 2E | 2a | 2w numeral designates the number 
W.V. (V) |160}180 | 200/250 400450 of zeroes that follow the 
So ee re ee = significant digits. 
Example: 331—330 uF, 


| 


Dimensions in mm (not to scale) 


Standard terminal type 


| 100 2420401 199401 Terminal 
Polarity bar Vinyl sleeve (t=0.8) 


r” 
LJ NY 


Top of spin 


P.W. Board Mounting Holes 


@D + 1x lL max. [mm] 
[A] rms (120HZ/+85°C) 


Ripple 


current 
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Aluminum Electrolytic Capacitors 
Snap-In TS-HA Series 


Features 

¢ Compact size(30 ~ 40% less volume than TS-NH series) 
¢ Long life 105 °C 2000 hours & high ripple current 

¢ Various case size & top vent construction 

¢ Flat Type available for low profile applications 


Specifications 


Item Performance Characteristics 


sak 


Rated Working Voltage Range 10 to 250V DC 4O00V DC 

Operating Temperature Range | -40 °C to +105 °C 7 -25 °C to +105 °C | . 

Nominal Capacitance Range 180 to 68000nF (68 to 10000uF for Flat Type) 56 to 470nuF (33 to 100uF for Flat Type) 
* Capacitance Tolerance | 20% (120Hz, +20 °C) 


| Leakage Current |< 3VCV [LA] after 5 minutes application of rated working voltage at +20 °C 
(C=nominal capacitance in uF, V=rated working voltage in V) 


Working voltage) | 10 | 16 | 25 — 35 | 50 | 
tan max. | 0.55 , 0.45 0.35 0.30 ; 0.25 


Working voltage [V] 100 | 160~400 
tan dé max. O18 | 0.15 


(120Hz, +20 °C) | For capacitance value >B3000uF, add the value of ( 


rated cap. [WF] - 33000pF) 
10000p1F 


“xO 


Refer to standard products table (120Hz, +85 °C) 
Correction factor for frequency 


Ripple Current Frequency [Hz] 10k-50k 
10~100V O95" —. 1.15 
160~400V 0.80 : ab: 1.40 


Test conditions 
Duration 2000 hours 
Ambient temperature +105 °C 
Applied voltage DC voltage with maximum permissible ripple current 
specified at +105 °C (<rated working voltage) 
High Temperature Loading 
Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change *+20% of initial measured value 
tan 6 : < 200% of initial specified value. 


Test conditions Post test requirements at +20 °C 
Duration 1000 hours Same limits for high temperature 
Ambient temperature +105 °C loading. 

Shelf Life Applied voltage ; (None) 


Pre-treatment for measurements 
Measurements shall be conducted after application of DC working voltage for 80 minutes 


Dimension - Regular Size 


Terminal 


Polarity bar vinyl sleeve 


Safety vent 


¢D+1mMax. ¢D 


PC Board Mounting Holes 


Panasonic 42 


Aluminum Electrolytic Capacitors 
Snap-in TS-HA Series 


Explanation of Part Numbers - Regular Size 


lel¢io} = [s} FE} (A) El 


Common code Shape we gov Series code ane code Case code 


or Cenacle ee ey Bees: Soencosk 


WV vz code ci seliAli0 [18 [1V 1H] 1J Lik | Capacitances in uF are Dia. Suffix or fos 
W. V. W 40/16 [25 [35 | 50 | 63 [80 designated by three numerals. 20mm _ _ insulation disk _ 
Ped i ie acct Moet The first two numerals are the 22mm With 
i = significant digits and the last 95mm Disk 


pee Let l2 G numeral designates the number 20 2 
160 a | 250 385 400, of zeroes that follow the 4 SUMM (Without — 
i) significant digits. L somm __ Disk) 
Example: 331—330 uF, Pee an peste ee are 
332—3300 uF 


Ww V. codel 2A TE oC 


_W.Y. (V) a 


Expected Life for Ripple Current & Ambient Temperature Stress 


eCalculation Formula 


The life of aluminum electrolytic capacitors is highly affected by Where: 
applied ripple current and ambient temperature. In general the . Bi 0 
relation between life time, ripple current and ambient temperature ED ey ne ee eI eo ear achO ne bina ieO rea 
is known as: [A rms] 
T_-IT + At (I/|_)2 |, : Specified maximum permissible ripple current at 120HZz, 
L = Lox2/orll + At Wi)" P * 4405°C.....[A rms] 


At vs T (i=constant) Lg : Specified life (TSHA series: 2000 hours).....[h] 


Pe ised Mea eles ed 
a: Vee eee ses ee 
ek. SERRE 

eee 


Tg : Hot spot temperature in the capacitor element = [maximum 
operating temperature] + [At at maximum ambient temperature] 
= [maximum temperature (TSHA series: +110 °C)].....[°C] 


At : Temperature rise at constant current flow of maximum 
permissible ripple current value specified at +85 °C (see the 
graph ' At vs 1)..... - C] 


40 50 60 70 . 80 90 190 720 (Conditions: Ip) < 2 times] 


Ambient temperature = T [°C] 


Tere 
rise = At (°C] 


e Expected Life (calculated on the basis of specified life in high temperature loading) 


300 t+ 
200 ee ine oe 

Se Torr 
100+— SSSSSSE==—— bia 


2 | 
Expected 40 Fo 
life [x 103h] 


0 0.1 0.2 03 04 O05 O06 O7 O8 O98 10 21.14 #12 #13 #14 1.5 
Ripple current duty factor = I/I, 
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Aluminum Electrolytic Capacitors 
Snap-Iin TS-HA Series 


Case Size Table - Regular Size 


(10V) 


Case size @D x L [mm] Case size @D x L |mm] 


Ripple 
current 


C 


D 


Ripple 
current 


D 


1.30 


2:20 


1.60 


2.40 


1.80 


2.60 


2:20 


2.30 


25 X 25 


2.90 


3.20 


2.40 


25 x 30 | 


3.50 


2.60 


) 25x35 | 


30 x 25 


3.80 


3.10 


| 25 x 40 


30 x 30 


4.20 


3.40 


25 X 45 


30 x 35 | 


4.70 


3.70 


25 x 50 


30 x 40 


510 


4.20 


30 *45 


5.50 


5.00 


30 x 50 


5.50 


Ripple 
current 


Case size @D x L [mm] 


B 


C 


D 


6.00 


Case 
code 


Case size @D x L [mm] 


Ripple 
current 


D 


1.90 
2.00 
2.20 
2.40 
2.60 


2.90 


390 | 


3.50 


3.90 


4.30 


Ripple 
current 


Case size @D x L |mm] 


B 


| 


C 


D 


5.00 


Case size @D x L [mm] 


Ripple 
current 


c | 


D 


1800 | 


1.50 


22X25 


1.40 


| 


2200 


1.70 


» | 22 x 30 


1.50 


2/00 


1.80 


22 X 30 


lO 


20 X 35 | 


3300 


2.00 


| 22x 35 


25x 25 
25 X 380 


2.00 


25 x 30 | 


3900 


2.20 


| 22 x 40 


| 25 xX 35 


30 x 25 


22) 


25X35 


30 x 25 


4700 


2.50 


22 XA 


25 x 40 


30 x 30 


OO X25 


2.50 


25 x 40 | 


30 x 30 


5600 


2.80 


22 X 90 


25 x 40 | 


30 x 35 


35 x 30 


2.7/0 


25 X 45 


30 x 35 


6800 


3.30 


25 xX 50 


30 x 40 


35 X 30 


3.00 


25 X SO 


8200 


3.60 


| 30x 45 


| 35 x 35 


3.30 


10000 


4.00 


30 x 50 


35 x 40 


3.60 


12000 


4.50 


35 x 45 


15000 


* Ripple current: [A] rms at 120Hz, +85 °C 
*When @35 x 45 and @35 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives 


4.80 


including halogenated composition.) 


Panasonic 


3.90 


4.40 


Aluminum Electrolytic Capacitors 


Snap-in 


TS-HA Series 


Case Size Table 


(SOV) 


Ripple 
current 


D 


Ripple 
current 


Case size aD x L [mm] 


D 


1.10 


1.40 


22 x 30 | 25x 


1.70. 


22X35 


1.80 


22 x 40 | 


{210 | 


22 x 45 


2.30 


2.60 


2.90 


3.20 


3.60 


Ripple 
current 


C 


D 


3.80 


Case 

code 
Ripple 
current 


Case size @D x L [mm] 


D 


1.00 


30 x 25 


+ 30 x 30 


1.00 
Lato 
1.20 
1.30 
1.40 
1.50 
1.70 


30 x 30 


2.00 


30 X 35 


2:20) 


30 x 40 


2.30 


3045 


30 x 50 


Ripple 
current 


Case size @D x L [mm] 


C 


D 


2.50 


Ripple 
current 


Case size @D x L [mm] 


D 


0.90 


| 


25 X 25 


0.51 


1.00 


25 X26 


0.56 


1.10 


25 x 30 


30X25 


0.64 


1.20 


25X35 


30 x:25 


0.69 


1.30 


ZOK00 


30 x 30 


0.75 


1.40 


25 45 


30 X 35 


0.82 


1.50 


25 x 50 


30 x 35 


0.90 


1.10 


30 x 45 


1.00 


2.00 


30 x SO 


1:0 


2.20 


| 


1.20 


2.30 


* Ripple current: [A] rms at 120Hz, +85 °C 
“When @35 x 45 and @35 x 50 capacitors are mounted in P.C.B, reinforce them with supplementary utensil or adhesives. (Avoid using adhesives 
including halogenated composition.) 


1.30 


1.40 


Panasonic 


Aluminum Electrolytic Capacitors 
Snap-In TS-HA Series 


Explanation of Part Numbers - Flat-Type 


E|\C ||O S | 


Ce 


Capacitance code 


| 


Case code 


[S| 


Suffix 


Common code Shape Series code 


W.V ra 


W.V. code : C | ‘VE 


1V 4H 


i 4K 


W.V. (V) 16 25 


35 | SO 


63 80 


W.V. Sedel 2A | 2C 


2D | 2E 


2G 


WV. (V) t 00/160 


200 | 250 


400 


[ 


Capacitances In uF are 
designated by three numerals. 
The first two numerals are the 
significant digits and the last 
numeral designates the number 
of zeroes that follow the 
significant digits. 


Code 


t 


Example: 331—330 pF, 
332—3300 pF 


Dimensions in mm (not to scale) 


Standard terminal type Terminal 
8) 


100 2-¢2.0+0.1 10.0+0.1 


Polarity bar Vinyl sleeve 


Top of spin 


P.W. Board Mounting Holes 


@D+1 x L max. [mm] 
[A] rms (120HZ/+105°C) 


Ripple 
current 
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Aluminum Electrolytic Capacitors 
Surface Mount Type 


Features 


For general purpose 
Life: 2000 hours at 85 °C 


@4x6 to @10 x 10.5mm products 


Excellent space factor 


Bi-polar type is available on request 


Specifications 


Item 


Rated Working Voltage Range eee eater 


Nominal Capacitance Range 


ee 


4 to 50V DC | 


Capacitance Tolerance 


Performance Characteristics 


VA Series 


Leakage Current 


| <0.01CV or3 [pA] 


whichever is greater measured after 2 minutes application of rated 
working voltage at +20 °C. (Bi-polar type: | < 0.02CV or 6 [pA]) 


4 


6.3 10 


16 


Working voltage [V] | 25 30 50 
tan 5 tans max. 0.35 0.26 0.20 0.16 0.14 "082 0.12 
(1{20Hz,+20°C) ||tan8 (Bi-polar) max. | 0.70 0.52 0.40 0.32 0.28 | 0.24 0.24 
Geman = a ees etl Oren Sethe nea oe Seema ae eae ee ee 
Working voltage 4 6.3 10 16 De. 35 50 
Characteristics at Low Temperature EO oleae = pa — ee ames 
PeOtCH+20"C Ee Sen ees ee ee ae * |e fe 
-40°C/+20°C | 15 8 6 4 i a . 
BS Test conditions i — —_ 
Duration 2000 hours 
Applied voltage Rated DC working voltage (Bi-polar type: 500 hours for 
each polarity) 
Ambient temperature +85 °C 
High Temperature Loading 
Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change +20% of initial measured value (+30% for 4 W.V.) 
tan 6 < 200% of initial specified value 
Test conditions 
Duration 1000 hours 
Ambient temperature +85 °C 
Applied voltage (None) 
Shelf Life 
Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change +30% of initial measured value (+30% for 4 W.V.) 
tan 3 < 150% of initial specified value 
Test conditions 
Capacitors shall be placed for 30 seconds on a plate (termination face down onto the plate) 
heated to +250 °C 
Resistance to Soldering Heat 
Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change +10% of initial measured value 
tan 6 < Initial specified value 
Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 
Solvent Exposure Temperature Ultrasonic 
Cleaning Solvents condition time wave 
<boiling 
Freon-TE, TES, TP35 Liquid or <5 min point at Acceptable 
or equivalents vapor (total) 1 atm 
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Aluminum Electrolytic Capacitors 
Surface Mount Type | VA Series 


Explanation of Part Numbers 


E|(Cj/E | | | 


Common code Shape W.V code Series code Capacitance code 


Series code A | AN Taped on reel 
Size code B.C.DEFG | BCD R|W=12mm | 93,04 (A.B) 


Polarized Bi-polar P| W=16mm | @5,06.3,08x6.5 (C,D,E,F,G) 


Marking Dimensions in mm (not to scale) 


Example : 50V 1 pF 
Capacitance (uF) 


Negative polarity marking —~ Rated Voltage 
Series Code 


(No marking for bi-polar) 


B+0.2 
> 
I+ 
= 
| E 
[20..2)) [20:2 


= 


+ Positive - Negative 
Capacitance 
(uF) 


Rated voltage 
) (V.DC) 


Lot number Matsushita logo 


Size code 


Sleeve Natural blue Marking color Black 


Fand G size have vinyl sleeve 


Case size/Ripple current 
Polarized 


Q| nfm) OC] OO] a) a) w wo w)wo ww 


Ripple 
current 


*() shows W.V. and capacitance code 


Panasonic | Ag 


Aluminum Electrolytic Capacitors 
Surface Mount Type VA Series 


Case size/Ripple current 
Bi-polar 


Cap. (uA) - 6.3 (Ou) 10 (1A) 16 (1C) 


16." 


NO 

(@) 
Koaie) 

NO 

CN 


Bee 


W 
i) 
On 
UOWW 
NO 
On 


ft | De 8B Size | Ripple 
DD 46 - code current 


*() shows W.V. and capacitance code 
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Aluminum Electrolytic Capacitors 
Surface Mount Type VV Series 


Features 


* High reliability surface mount type 
¢ Long life: 2000 hours at +105 °C 


¢ 5.5mm max. height 
¢ Excellent space factor 


¢ Bi-polar type is available on request 


Specifications 


Item 


Performance Characteristics 


Operating Temperature Range 


-40 to +105 °C (Bi-polar type -40 to +85 °C) 


Rated Working Voltage Range 


4 to 50V DC 


Nominal Capacitance Range 


0.1 to 220uF 


Capacitance Tolerance 


+20% (120Hz, +20 °C) 


Leakage Current 


| <0.01CV or 3 [pA] 


whichever is greater measured after 2 minutes application of rated 
working voltage at +20 °C. (Bi-polar type: | < 0.02CV or 6 [pA]) 


tan 6 
(120HZz, +20 °C) 


Characteristics at Low Temperature 


High Temperature Loading 


Working voltage [V} A 63 | 10 16 25 35 50 
tan&é max. 0.35 0.26 | .20 0.16 0.14 O42. | 0.42 
tan 8 (Bi-polar) max. 0.70 0.52 | AO | 0.32 0.28 0.24 | 0.24 


Impedance ratio max. at 120Hz. 


Working voltage [V] 
25°20 | Ta 
15 


-40°C/+20°C 


Test conditions 
Duration 
Applied voltage 
Ambient temperature 


Post test requirements at +20 °C 
Leakage current 
Capacitance change 
tan 6 


4 
8 


2000 hours (Bi-polar type: 1000 hours for each polarity). 
Rated working voltage 
+105 °C (Bi-polar type: +85 °C) 


< Initial specified value 
+20% of initial measured value (< 30% for 4 W.V.) 
< 150% of initial soecified value 


Shelf Life 


Test conditions 
Duration 
Ambient temperature 
Applied voltage 


Post test requirements at +20 °C 
Leakage current 
Capacitance change 
tan 6 


1000 hours 
+105 °C (Bi-polar type: +85 °C) 
(None) 


< Initial specified value 
*20% of initial measured value (+30% for 4 W.V.) 
< 150% of initial specified value 


Resistance to Soldering Heat 


Test conditions 


Capacitors shall be placed for 30 seconds on a plate (termination face down onto the plate) 


heated to +250 °C 


Post test requirements at +20 °C 
Leakage current 
Capacitance change 


< Initial specified value 
+10% of initial measured value 


tan 6 < Initial specified value 

Capacitors shall be capable of withstanding exposure to the following cleaning solvents. 

Conditions Solvent Exposure Temperature Ultrasonic 
Cleaning Solvents condition time wave 
<boiling 
Freon-TE, TES, TP35 Liquid or <5 min point at Acceptable 
or equivalents vapor (total) 1 atm 
Panasonic 
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Aluminum Electrolytic Capacitors 
Surface Mount Type VV Series 


Explanation of Part Numbers 


Common code W.V code cede code Capacitance code 


V N _Tapedonreelh 
Polarized Bi-polar R W=12mm 04(B) 
a a af torent aioe sa P W=16mm @5, 26.3, (C,D) 


Marking 


Example : 50V 1}F 


Pe aN Capacitance (uF) 
(—-) — Rated Voltage 
Negative polarity marking bate FH Series Code 


(No marking for the bi-polar) 


Case size/Ripple current 
Polarized 


25 (1E) 50 (1H) 


Ske. 
O55 BB Bw) w) w) ww) ww 
O 


OC] 0) ©) |W] W 
No 
00) 


Size Ripple 
code current 


(mA) r.m.s. (120 Hz/ +85 °C) 


current 


*() shows W.V. and capacitance code. 
™ contact factory. 
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Specialty Polymer Aluminum Electrolytic Capacitors 


Surface Mount Type SP Cap CB Series 
Features 


¢ Ideal low impedance at high frequency 
(S00kKHz to 10MHz) 
(Reduced ESR due to an applying speciality polymer 
with high conductivity.) 


¢ Excellent noise-absorbent characteristics 
¢ Surface mountable (Reflow soldering method available.) 
¢ Very stable capacitance against temperature and frequency 


¢ Excellent endurance characteristics due to adoption of solid 
electrolyte 


¢ 4-terminal-construction realize furtner low impedance 


Specifications 
Item Performance Characteristics 


—40 to +105 °C 
6.3to16V DC 
2.2 to 33uF 
Capacitance Tolerance *+20% (120Hz, +20 °C) 
Leakage Current I< 3 pA after 2 min. 
tan 6 < 0.06 (120KHzZ/+20 °C) 
Impedance Refer to standard products table (4O00kKHz/+20 °C) 
Permissible Ripple Current Refer to standard products table (1 0O0KHZ/+20~+105 °C) 
Surge Voltage rated working voltage x 1.25 


After applying rated working voltage for 1000 hours at +105 °C, and then being 
stabilized at +20 °C, capacitor shall meet following limits. 
Endurance Capacitance change +10% of initial measured value 
tan 6 Initial specified value 
Leakage current Initial specified value 


After storing for 500 hours at +40 °C, 90 to 95% RH 
; Capacitance change +40 - 20% of initial measured value 
Moisture Resistance tan 6 Initial specified value 
Leakage current Initail specified value 


Permissible Current between terminals 2A DC max. (This shall be applicable only when each terminal is landed or the circuit 
with same polarity individually.) 


Construction Dimensions 


Positive terminal 


Molded resin 


Capacitor element 


Negative terminal Marking 


Panasonic 5) 


Speciality Polymer Aluminum Electrolytic Capacitors 
Surface Mount Type SP Cap CB Series 


Stable Capacitance Characteristics 
Capacitance-temperature Characteristics Impedance-frequency Characteristics 


Tantalum electrolytic Rapacitance:: 10,F 


Capacitor Organic semiconductor (TCNQ salt) _ 


Film capacitor a van a 


Aluminium electrolytic 
capacitor 


Organic semiconductor 


Aluminium electrolytic (TCNQ salt) 


we capacitor 


+20 100k 


Frequency (Hz) 


Temperature (°C) 


Endurance 
Capacitance range 


At 105°C At 105°C 


| Speciality polymer 


Specialit lyme za : 
ioe Mes bales Aluminium electrolytic capacitor 


(6.3mm in diameter) 


Aluminium electrolytic capacitor 
(6.3mm in diameter) 


Leak current (uF) 


1000 
Time (h) 


1000 
Time (h) 


Explanation of Part Numbers 


ig © Oo = 


Common code Shape W.V code Series code Capacitance code Suffix 


a | 


W.V. codes | OJ | OK | 1A | 1B He Capacitance in uF are designated by 
three numerals. The first two numerals 
ee Sol 12.6 ee are the significant digits and the last 
numeral designates the number of ze- 
roes that follow the significant digits. The 
letter ‘R’ is used for the decimal point, 
and if it is used, all numerals are signifi- 
cant digits. 
Example: O.1uF — OR1, 1pF — 010, 
4.7uF — 4R7, 10uF — 100. 


Impedance (400kHz/+20 °C) / Ripple current (100kHz/+20 ~ +105 °C) 


W.V. [V. DC] 6.3 8 10 12.5 16 

Cap. [pF] (OJ) (OK) (1A) (1B) (10) 

4.7 (4R7) : 

6.8 (6R8) : 

8.2 (8R2) 0.42 | 1000mA 

10 (100) ‘ 

15 (150) 0.32 | 1300mA 

22 (220) ; 0.20 | 1600mA 

33 (330) : | 


* denotes product under development. 
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Speciality Polymer Aluminum Electrolytic Capacitors 


Surface Mount Type SP Cap CB Series 
a A NS SE a a A TT eB te ee eR | 
Packaging Embossed Taping [mm] 


standard Packing Quantity 


Embossed taping 
3000 pcs./reel 


Reel dimensions [mm] Tape (W=16mm) 


Feeding hole P2 Po Chip pocket 


Chip component ' Tape running direction 


A+02|B+020| w+03 | F+01| E+010/P, +0. | 
8.4 | 5.65 16.0 7.5 175 | 8.0 | 


P,+0.1 | P,t0.1 | oD, t t = 0.1 
20 4.0 | 1.50 0.4 5 3.6 
A Bi. ¢ D E Wer 4 
380 + 2 | 50 min. | 13.0 +0.5 | 21.0408 | 20+05 18 +1/22 | 20 
Marking 
Cap. code Polarity bar (Positive) : 
| W.V. [V. DC] | 6.3 | 8 | 10 | 12.5 16 
| W.V. code | j | k | A | B CG 


W.V. code 


Panasonic | 54 


Aluminum Electrolytic Capacitors 
General Information - All types Taping Specifications 


Packaging Quantities [unit: pcs.] 
A type (Radial type) bulk B type (Axial type) bulk 


Long lead Lead formed Long lead 


Case size | r Outer | Inner Outer Case size Inner 
[mm] nne raeni n 


packaging | packaging | package packaging a | packaging packaging | | 
Q@3X5 ~ 96.3 x7 200 10000 10000 G@3.5x7 200 6000 


@6.3x9~06.3xX16 200 | 5000 | 200 | 5000 ae ONS UB Siad ae SES oe 


08x5~08x12.5 4000 4000 96.3 x 10.5 ~ 010 x 31.5 100 | 2000 
08x15 ~ 08x16 | 3000 200 ~=3=| «©3000 =| | 012.5x25~016x40 1000 
28 x 20 . 200 | 2000 2000 | [o18x40 50 | 
910x9~@12.5x 16 2000 2000 922.4 x 40 500 
012.5x 15 2000 | 2000 922.4 x 50 25 400 
012.5 x 20 ~ 012.5 x 25 2000 | 1000 925 x 50 200 
912.5 x 30 ~ 012.5 x 40 1000 500 

916x16~o016x20 | 1000 | 1000 

016 x 25 ~ 916 x 31.5 1000 500 

016 x 35.5 500 
216 x 40 500 
@18x15~018x20 1000 
@18x25~ 018 x 40 500 
920 x 30 500 


A type (Radial type) taping B type (Axial type) taping 


Box Reel 
Case dia. 


Inner Outer Inner Ouier 
[mm] 
packaging | packaging packaging | packaging 


ae Inner Outer Inner Outer 


packaging | packaging | packaging | packaging 


1000 10000 


26.3 12000 


@8 

210 
@12.5 
@16¢18 


9000 


V type (Chip type) taping 


Case code Inner packaging Outer packaging 
A,B 2000 20000 
C,D,E 1000 —_ 10000 
F,G 500 3000 


TS type (Snap-in type) TS type (Snap-in type) 


Case dia. [mm] Case dia. [mm] 
@20 @35 


Q@22 ~ B25 240 
@30 ~ @35 


Please consult us regarding lug terminal types (M type), screw terminal types (G type), and capacitors for photo flash. 
The above tables are as of 1990 and are subject to change without notice. 
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Aluminum Electrolytic Capacitors 
General Information - Axial Lead Type Taping Specifications 


Axial Lead Type Taping & Packaging 


Ammunition pack 
Case size 


Grew aA 


4.5x 10.5 
Reel pack 


Case size 
Srow a4 


ee ee a eel 
OlOlo|N 


ep 
as 
=" 
x 


4.5 x 10.5 


9X 10.5 ~ 12.5 


6.3 x 10.5 ~ 16 


8x16 

8 x 20 
10x 20 ~ 31 
12.5 % 2a SA 


D>) >|> PES |el> GS e 
a oJolojojojojoloclo oN 


oe OS es ee eg re en ee eee ee ee eee eS 
me ak ek et | ee | es eh | 


Reel packing Ammunition packing 


B C 
80 max. | 260 max. 
110 max. | 330 max. 


style pecan | OO I ONO 26.3 012.5 

Packaging Reel 52/63/73 ! 4,000 pcs. | 3,000 pcs. | 1,500 pcs. | 1,000 pcs. | 1,000 pcs. | 500 pcs. 400 pcs. 
quantity O2 2,000 pcs. | 1,500 pcs. 

Ammunition 26 1,000 pcs. 


Explanation of Part Numbers 


ECE Bl | LI | i 


Common code Shape W.V code Series code Capacitance code aia 

Notes 
| 
1) The anode has colored tape. ; | 
2) Product polarity is aligned in one direction. Sutlix code Configurations 


No missed products when taping. = cae Ww = 26m tor 28.8 xe 


AZ Reel-pack W = 52mm for 93.5 ~ @6.3 


) 

3) 

4) Please order in package units 

5) Marking on the outside of each box indicate the following. We Garintiores Ss  oeociG 
bates ONDE. A Reel-pack W = 73mm for 28 x 16~912.5 
2. Quantity 
3. Date of production and lot number 
4. Country of production. 


Panasonic 56 


Aluminum Electrolytic Capacitors 


General Information - Radial Lead Type Taping Specifications 


Taping Specifications (Radial Lead Type) 


[mm] 
F = 2.5 (@3, 04, 95) F = 5.0 (@3 ~ @8) 
Fe 2.0 (00:3, 06.% 5,06 X 7) 
| Code F=5.0 F=25 Tolerance 
od 0.40 ~ 0.60 +0.05 
Po 12.7 aO.2 
F 5.088 2.5+0.5 
W 18.0 [ +0.5 
Ho 16.0 — +05 
ian Ao ern 18.553” 
H 216.538 
i P, | Ht SOOO ae 

| o 3g aE 

+1, 
ime as we P, 3.85 5.10 +0.50 
Y Ft S P» 6.35 +71.00 

oh ee — 
t 0.6 t0.3 

“1 for dia @3 ~ 96.3 & @8 x 5 products 
*2 for4x5,5x5,6.3x5,4x7, 5x7, 6.3 x 7 products 


F = 5.0 (010, 912.5 (height <25) 


*3 for5x11,5x 15, 6.3 x 11.2, 6 x 15 products also @8 products available (suffix “BQ”) 
"4 for@8x7,8x9,8x11.5,8x 12.5, 8 x 16, 8 x 20 products 


Tolerance 


+£0.05 


#02 


+0.8, -0.2 


+0.5 


+0.5 


+0./5, -O 


+0.75, -0.5 


#£0,2 


a0. 


+0.50 


+1.00 


“1 Suffix “B” 
*2 Suffix “BQ” 


Standard 


£0.3 


Tolerance 


0.80 


30.0 


15.0 


3.79 


1.9 


£2 


180 


215.0 


9.0 


O~ 1.5 


18.50 


4.0 


<1.3 


<2.0 


a 


0.6 
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Aluminum Electrolytic Capacitors 
General Information - Radial Lead Type Taping Specifications 


Packaging for Radial Lead Taped Products 


Packaging Ammunition pack Reel pack (available on request) 


Stitching 


65 max. G4 ~ 28 
330 max. OO eZ 
Dimensions 340 max. | 90 + 2 


(Unit: mm) 4442 
52 max. 


370 max. 

2000 pcs. 2,000 pcs. 750 pcs. 
Packing quantity per 2000 pcs. ; 1,500 pcs. 

box/reel 


Container Order quantity shall be a multiple of packing quantity of one box. 
No more than 3 consecutive missing components are permitted. 
Container quantity shall be actual number as indicated Each box shall be marked with following: 
Components shall be capable of sustaining a 500 gram steady pull 
for 10 seconds in the direction of lead egress. a) Part name 
All polarized components shall be oriented in one direction. b) Manufacturer's part nuimber 
c) Quantity 
ccs d) Manufacturer's name or symbol 
Tape Splicing e) Date code or lot number 
10mm min. f) Country of origin 
ee ae - Ammunition packing is recommended. 


ooo Both are available to supply components with polarity by + plus first or - 
minus first. 


| Smom min, 


Explanation of Part Numbers 


El C]| A Ld PF] LILLI 


Common code Shape W.V code Series code Capacitance code alu 


Suffix code Configurations 

5mm pitch for a4 ~ 012.5 

7.omm pitch for 216 ~ 918 

BQ Ammo-pack | H = 18.5mm height for 98 ~ @12.5 
Ammo-pack | 2.5mm pitch for 03 ~ 96.5 & @8x5 
AX Reel-pack | 5mm pitch for @4 ~ @8 + lead first 
AZ Reel-pack 5mm pitch for @4 ~ @8 - lead first 


B Ammo-pack 


eer RRS as ce SIC rem eR a rn i mmr A SR NY oe mS Wan Paes Real egy vs SB a ferme Sitar eee Re a hey cer wl ED Ne ee ee ee Be 
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Aluminum Electrolytic Capacitors 
General Information - Radial Lead Type Taping Specifications 


Lead forming 
Self mounting type 


H3 HI 
x H2 
gd 
Hi 
H2 
210° @12.5¢916°o18 
SI ma; 
E 
¢d 
“Direction of bending shape is random. 
Dimensions [mm] 


for P.C.B 
dia. @ thickness 
0.8 1.6 
1.0 1.6 


| | 1.0 1.6 
10/12.5 | | | | 1.0 1.6 

16/18 | | | | 1.0 1.6 
*4/5/6.3 


“5mm & 7m height products (ex. KA/KS series) 


Straight & formed lead cut 


Form & cut type (non-standard) Straight cut type (non-standard) 


fecal 


~ Imm 
45 -0 5mm 


(Self mounting type is recommended as standard products) 


Explanation of Part Numbers 


|E||c] | i LJ LIL E 


Common code Shape W.V code Series code Capacitance code 


Suffix code Configurations 
Self mounting 5mm pitch for 4 ~ @12.5 
type 7.5mm pitch for 216 ~ 918 
1.5 ~ 7.5mm pitch 
for 04 ~ @18 
Formed & cut 5mm pitch for a4 ~ @18 


Straight lead cut 
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Aluminum Electrolytic Capacitors 
General Information - Surface Mount Type Taping Specifications 


Packaging Specifications 
Reel Dimensions in mm (not to scale) 


Item Dimension Quantity 
Size code W [mm] |__ [pcs./reel] 
| A 14 2000 
| B | 14 2000 
C 18 1000 
D 18 1000 
E 18 1000 
E 26 500 
ia G 26 500 
] T 
| (a ee = ee ee D E F T t 
A, Bsize | 38042 , 50 min. | 13.0+0.5 | 21.040.8 | 2.0+0.5 | 1441} 2041 | 3.0 


| C,D,E size | 380+2 | 50 min. | 13.0+0.5 | 21.0+0.8 | 2.0+0.5 | 18+1| 24+1 | 3.0 
F,G size | 38042 | 50 min. | 13.0+£0.5 | 21.0+0.8 | 2.0+0.5 | 26+1/ 32+1 | 3.0 


Taping Dimensions in mm (not to scale) 


i207 
[mm] 
Size code W A B ee F ti E te | 
a f | | SeriesA |} SeriesS | Series V | SeriesG | Series Z 
A | 12.0 3.4 3.5 8.0 5.5 0.4 1.75 == | 58 = = - 
B 120 | 47 | 46 8.0 55 | 04 | 1.75 | 62 | 68 | 58 = = 
*C 12.0 | 6.0 6.0 12.0 5.5 0.4 1.75 = 5.8 —~ = — 
C 16.0 | 6.0 6.0 | 12.0 25.21 kA 1275. | _ 264 = 5.8 - | = 
bD | 16.0 7.0 (ao 12.0 7.5 | OA 1.75 6.8 a 6.8 a 
E | 10 | 87 | 87 12.0 7.5 0.4 1.75 6.8 a 2. hk 68 = 
F_ | 2340 | 87 | 87 le 16.0 ceo or 1.75 | 11.0 = ie 11.0 = 
G 24.0 | 10.7 10.7 16.0 11.5 0.4 1.75 11.0 a = AAO =a 


VC: Series S correspond. 


Explanation of Part Numbers 


E Cie IV) LIL |_| 


Common code W.V code Series code Capacitance code 


| 


| 8mm tape width (for case code A & B) 
| 12mm tape width (for case code C & D) 
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Ceramic Disc Capacitor 
High Voltage (1kV - 3kV) ECK-KBP Series 


Features 
¢ Wide operating temperature range: -25 to 125 °C 


¢ Improved “Voltage vs. Temperature Rise” through 
low loss ceramic dielectric materials 


¢ Temperature stable type (Char. B/Y5P) 


¢ Flame-retardant insulating coating applied 


Applications 
¢ Snubber circuit of switching power supply 
¢ Horizontal resonance circuit of TV and CRT display 


¢ Inverter lighting apparatus 


¢ High voltage and pulse circuit 


Specifications Dimensions 


Characteristics Specifications 


Operating Temperature Range 
Rated Voltage 1kKVDC, 2 kKVDC and 3 KVDC 


200% of the rated voltage for 1 to 5 
seconds 


Dielectric Withstanding Voltage 


| Within the specified tolerance, when 
Capacitance measured at 1 KHz +10 %, 1 to5 Vrms 
and 20 °C 


a | 0.025 max. at 1 kHz +10 %, 1 to 5 Vrms 
Dissipation Factor and 20 °C 


10000 MQ min. at 500 VDC and 1 


Insulation Resistance minute electrification 


Capacitance Change: +10 % max. over 
the temperature range of -20 to 85 °C 


“Including maximum temperature rise of +20 °C 


Temperature Characteristics 


[Temperature Characteristic B/Y5P/2B4| 


Capacitance Change (%)} 


Temperature Rise (°C) 


K B P 
Suffix 

i | 

Common Code Style Rated Voltage Rated Capacitance Capacitance Temperature 


Class 2 Straight Lead Type | | 34 | 1kVDC | | The first two digits are oleranice Characteristics 
(Hi-k Type) Straight Lead, 2D | 2kVDC significant figures of K | +10 °% B | B/Y5P/2B4 


ECK 


Radial Taped Type 3F | 3KVDC capacitance and the 


third denotes number 

of following zeros. 

Ex. 102: 1000pF 
472: 4700 0F 


Crimped Lead, 
Radial Taped Type 
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Ceramic Disc Capacitor 
High Voltage (1kV-3kV) 


ECK-KBP Series 


Standard Product (For DC and Pulse Circuit, Rated Voltage 1kV~3kVDC, B/Y5P/2B4) 


Part Number 


Rated Capacitance Dimensions (mm) 

Voltage Cap. (pF) | Tol: (%) D max. T max. F ed 
ECKD3A101KBP 100 +10 6.0 | 45 | 5.0415 0.6 
ECKD3A121KBP 120 | +10 6.0 4.5 5.0+1.5 0.6 
ECKD3A151KBP _| 150 +10 6.0 | 4.5 | 5.041.5 0.6 
ECKD3A181KBP 180. +10 6.0 4.5 5.01.5 0.6 
ECKD3A221KBP 220 +10 6.0 4.5 5.0+1.5 0.6 
ECKD3A271KBP 270 +10 6.0 4.5 5.01.5 0.6 
ECKD3A331KBP 330 +10 6.0 4.5 5.0+1.5 0.6 
ECKD3A391KBP 390 +10 6.0 [ 4.5 5.0+1.5 0.6 
ECKD3A471KBP 470 +10 6.0 4.5 5.0+1.5 0.6 
ECKD3A561KBP_| 560. +10 7.0 | 4.5 5.01.5 0.6 

1kVDe ECKDSAG81KBP | 680 +10 7.0 | 4.5 5.0+1.5 0.6 
ECKD3A821KBP 820 +10 7.5 4.5 5.0415 | 0.6 
ECKD3A102KBP _| 1000 +10 9.0 4.5 5.0+1.5 0.6 
ECKD3A122KBP 1200 +10 9.0 4.5 5.0+1.5 0.6 
ECKD3A152KBP_ | 1500 +10 9.5 4.5 5.0+1.5 0.6 
ECKD3A182KBP_| 1800 +10 10.0 4.5 | 5,041.5 0.6 
ECKD3A222KBP 2200 +10 12.0 4.5 5.0+1.5 0.6 

| _ECKD3A272KBP 2700 +10 12.0 4.5 5.0+1.5 0.6 
ECKD3A332KBP 3300 +10 13.5 4.5 10.0+2.0 0.6 
ECKD3A392KBP 3900 +10 13.5 4.5 10.0+2.0 0.6 

|__ECKD3A472KBP 4700 +10 15.5 4.5 10,0+2.0 0.6 
ECKD3A562KBP _| 5600 +10 17.0 4.5 10.0+2.0 0.6 

|__ECKD3D101KBP 100 +10 7.0 5.0 7.5+2.0 0.6 
ECKD3D121KBP 120 +10 7.0 5.0 7.52.0 0.6 
ECKD3D151KBP 150 +10 7.0 5.0 7.52.0 0.6 
ECKD3D181KBP 5.0 (542.0 0.6 
ECKD3D221KBP 220 +10 
ECKD3D271KBP 5.0 __7.5+2.0 0.6 
ECKD3D331KBP 330 +10 7.0 5.0 7.5420 0.6 
ECKD3D391KBP 7.0 5.0 7.542.0 | 0.6 
ECKD3D471KBP 470 +10 7.5 5.0 7542.0 0.6 
ECKD3D561KBP 560 +10 8.0 50.1 7.542.0 0.6 

2kVDC ECKD3D681KBP 680 +10 9.0 5.0 7.5+2.0 0.6 
ECKD3D821KBP _| 820 +10 9.0 50 | 7.5+2.0 0.6 
ECKD3D102KBP 1000 | +10 10.0 5.0 7.542.0 | 0.6 

i ECKD3D122KBP__| 1200 +10 10.5 5.0 7.5+2.0 0.6 
ECKD3D152KBP 1500 +10 12.0 5.0 7.542.0 0.6 
r ECKD3D182KBP 1800 i +10 12.5 5.0 uf 7.5+2.0 0.6 
ECKD3D222KBP 2200. +10 14.0 5.0 10.0£2.0 0.6 
ECKD3D272KBP 2700 +10 16.0 5.0 10.0+2.0 1 0.6 
ECKD3D332KBP 3300 +10 17.0 5.0 10.0+2.0 0.6 
ECKD3D392KBP 3900 +10 18.0 5.0 10.0+2.0 0.6 
ECKD3D472KBP al 4700 +10 25.0 5.0 10.042.0 | 0.8 
ECKD3D562KBP 5600 +10 25.0 5.0 10.0+2.0 0.8 
ECKDSFIOIKBP | __100 +10 75 6.0 7.52.0 0.65 
ECKD3F121KBP 120 +10 7.5 6.0 7.542.0 0.65 
ECKD3F151KBP | _150 +10 7.5 6.0 7.542.0 0.65 
ECKDSF181KBP _ 180 +10 7.5 6.0 7.5+2.0 0.65 
ECKD3F221KBP | 220 +10 7.5 6.0 7.5420 0.65 
ECKD3F271KBP 270 +10 7.5 6.0 7.5+2.0 0.65 
ECKD3F331KBP_ | 330 | __- #10 8.0 6.0 7.5+2.0 0.65 
ECKD3F391KBP 390 +10 90 |. 60 7,542.0 |. 0.65 

3kVDC ECKD3F471KBP_ | _—470 +10 95 | 6.0 Ee 7.5+2.0 0.65 
ECKD3F561KBP 560 +10 10.0 6.0 7.542.0 0.65 
ECKDSF681KBP | _—680 +10 11.0 | 60 7,542.0 0.65 
ECKD3F821KBP 820 +10 11.0 6.0 7,542.0 0.65 
ECKD3F102KBP _| 1000 +10 12.5 6.0 |  7.542.0 0.65 
ECKD3F122KBP 1200 +10 14.5 6.0 10.0+2.0 0.65 
ECKD3F152KBP 1500 +10 14.5 6.0 10.0+2.0 0.65 

Le ECKDSF182KBP_| _ 1800 +10 16.0 a 6.0 10.0+2.0 0.65 
ECKD3F222KBP 2200 +10 17.0 | 6.0 10.0+2.0 0.65 
ECKD3F272KBP 2700 +10 18.5 6.0 10.0+2.0 0.65 

Panasonic 62 


Ceramic Disc Capacitor 


For Safety Regulations ECK-DGL Series 
am ae wh I Ti a ee 


Features 


¢ Ceramic Disc Capacitors, “Type GL”, rated 250 VAC, 
are recognized by UL 


Related Standards and Certificate Number 


Related Standards 


Certificate Number/File No. 


UL1414 
CSA C22.2 


E62674 (Rated 250 VAC) 


LR58064-7 (Rated 125 VAC) / 


Specifications (Type GL) Dimensions 


Characteristics Specifications 


Operating Temperature Range 225 10 85°C 


Rated Voltage 
250 VAC 


Applicable Standards 


Rated Voltage UL 
CSA 125 VAC 


4500 VAC for 1 minute 


Within the specified tolerance, when 
measured at 1 KHz, 1 to 5 Vrms and 20 °C 


B/Y5P/2B4: 0.025 max. 

E/YSU/2E4: 0.025 max. 

V: 0.05 max. 

10000 MQ min. at 500 VDC, 1 minute 


Dielectric Withstanding Voltage 


Capacitance 


Dissipation Factor 


Insulation Resistance 


Temperature Characteristics 


Le. 


Cap. Change} Temp. Range 


B/Y5P/2B4 


+10 % max. | -25 to 85 °C 


1 
E/YS5U/2E4 


2% max. 


Unit: mm 


“25 10:65 °C 


8) % Max. 0 to 70 °C 


(see page 68) V 


The reference temperature: 20 °C 


Ratings and Characteristics 


Capacitance Tolerance Temperature Dimensions in mm 
(OF) (%) Characteristics T max. F 
ECKDGL101MB 100 +20 B/Y5P/2B4 5:5 7.5 
ECKDGL151MB_ 150 +20 B/Y5P/2B4 | 5.5 7.5 
ECKDGL221MB_ | 220 +20 B/Y5P/2B4 . 55 T5 
ECKDGL331MB 330 +20 B/Y5P/2B4 ; one Lo 
ECKDGL471MB _ | 470 +20 B/Y5P/2B4 5.5 Lo 
ECKDGL681MB 680 +20 B/Y5P/2B4 5.5 (es 
ECKDGL102ME __ | 1000 +20 E/Y5U/2E4 Sh) ao 
ECKDGL152ME 1500 +20 E/Y5U/2E4 5.5 (5 
ECKDGL222ME__ | 2200 +20 E/Y5U/2E4 5.5 7.5 
ECKDGL332ME 3300 +20 E/Y5U/2E4 5.5 10.0 
ECKDGL472ME 4700 | +20 E/Y5U/2E4 55) 10.0 
ECKDGL472ZV 4700 +80, -20 5:0 eS 
ECKDGL103ZV 10000 +80, -20 one 10.0 


Part Number 
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Ceramic Disc Capacitors 
For Safety Regulations (Class Il) ECK-DNS Series 


Features 
¢ Ceramic Disc Capacitors, Type NS, are recognized ff 
by UL, CSA, BSI, SEMKO, SEV and VDE VE 
- The NS (Suffix: X) capacitors are applicable to J 
“Class II” equipment in European safety regulations 
Specifications (Type NS) 
Characteristics Specifications 
= 
Operating Temperature Range -25 to 85 °C 
Applicable Standards Rated Voltage 
UL, CSA 125 VAC 
Rated Voltage VDE (565-1) 250 VAC 
VDE (560-2), 400 VAC 
SEV, BS, SEMKO 
[For Class II equipment] . . 
4000 VAG, 1 min. Dimensions 


[For Class | equpiment] 
Dielectric Withstanding Voltage 2600 VAC, 1 min. 
Notes: 
[T.C. E, 10000 pF] 2000 VAC, 1 min. 
[T.C. V] 2500 VAC, 1 min. 


; Within the specified tolerance, when 
Capacitance measured at 1 KHz, 1 to 5 Vrms and 20 °C 
B/Y5P/2B4, E/Y5U/2E4: 2.5% max. 

V: 5.0% max. 

When measured at 1 KHz, 5Vrms max. and 
20°C 

Insulation Resistance 10000 MQ min. at 500 VDC, 1 minute 


Dissipation Factor 


TG. Cap. Change | Temp. Range 


B/Y5P/2B4 | +10 % max. | -25 to 85 °C 


Temperature Characteristics E/Y5U/2E4 | 5% max. | -25 to 85 °C 


+30 fe) 
(see page 68) V -60 % Max. Oto 70 °C Unit: mm 


@The reference temperature: 20 °C 


Explanation of Part Numbers 


Elc)K) (D) INS) (4/0) 2) [K) [Bi IP | Gam 
—s | 2 es 


| Common Code Style | Rated Voltage | Rated Capacitance || Capacitance | | Temperature Suffix 


Class II Straight Lead 125VAC The first two digits | | [lerance Characteristics For 
BIN Tite Tse) Type 250VAC are significant a +20% ||B | B/Y5P/2B4 || Nill Class | 


9% || E | EY5U/2E4 equipment 


Straight Lead, 400VAC figures of capaci- 7 
Radial Taped Recognized by} | tance and the third For 
Type UL, CSA, BSI, denotes number of Viv 


Class || 
SEMLO, SEV, following zeros. 
Crimped Lead, VDE Ex. 101: 100 pF equipment 


Radial Taped 102: 1000pF 
Type 472: 4700pF 
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Ceramic Disc Capacitors 


For Safety Regulations (Class Il) 


Related Standards and Certificate Numbers 


Related Standard 


Certificate Number 


Cap. Range (Applicable) 


ECK-DNS Series 


(USA) UL1414 


E62674 


100~22000 pF 


(Canada) CSA C22.2 


LR31605 


100~22000 pF 


VDE 560-2* 


(Germany) 


32543 


100~1000 pF 


35912 


1500~4700 pF 


32543 


4700~22000 pF 


“VDE 565-1" 


32544 


100~1000 pF 


35912 


1500~4700 pF 


SEV 1016** 


90, 102655, 1 1 


100~4700 pF 


(Switzerland) 


SEV1055 X™* 


90,102655,12 


10000pF 


(UK) BS 415 


415226319 


100~22000pF 


(Sweden) SEMKO 101 


Notes: “VDE 560-2: For coupling use 


VDE 565-1: For radio interference suppressor 


Standard Products (Type NS) 


Capacitance 
Rated 


Cap. (OF) | 


we, 
© 


Part Number 


D max. 


8372418 


100~22000 pF 


“SEV 1016: For protection from electric shock 
SEV 1055: For radio interference suppressor 


Dimensions (mm) 


VDE SEV 


Applicable standards 


W 
op) 


560-2 


565-1 


ECKDNS101MBX | 100 


11.0 


= oh 


ECKDNS221MBX 220 


AAO 


F 


ECKDNS471MBX 470 


ae ee 


ECKDNS102MBX | 1000 | 


11.0 


ECKDNS152MEX 1500 


11.0 


ECKDNS222MEX 2200 


VsO 


ECKDNS332MEX 3300 


13.0 


ECKDNS472MEX 4700 


16.0 


ECKDNS101MB 100 


10.5 


ECKDNS221MB 221 


HOS 


Onrens Be Be Be Be Be Be 


ECKDNS471MB 470 


10.5 


O;O;O;}Se|e @'8 @\'8, 8 /|@ 


ECKDNS102MB 1000 


10.5 


a 
Na 


ECKDNS152ME 1500 


10.5 


ECKDNS222ME 2200 


10.5 


ECKDNS332ME 3300 


13.0 


ECKDNS472ME 4700 


16.0 


ECKDNS103ME 


22.0 


ECKDNS472ZV 


+80, -20 


1220 


ECKDNS103ZV 


+80, -20 


1 


ECKDNS2232ZV 


<)S| T  | -| . |), O |  e y . )  | 


+80, -20! 


Notes: © for Class | equipment 
@ for Class II equipment 


24.0 


65 


Sr eC ALetOmre 1 Onke Rene le 7 5e 


O 
OPOJSOJOJO;OJLOJSOJSO;OJLO};O]O)/ ee /O)/e|e|e'o@ 
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Ceramic Disc Capacitors 
For Safety Regulations (Class |) ECK-DRS Series 


Ceramic disc capacitors, Type RS, are recognized by the 
following safety regulations: 


¢ UL1414 (125 VAC) and CSA (125 VAC) 
¢ European safety regulations for “Class |” equipment: 


VDE, SEV, BSI, SEMKO, FIMKO, NEMKO 
and DEMKO 


Specifications (Type RS) Dimensions 


Characteristics Specifications 


Operating Temperature Range -25 to 85 °C 
r 


Applicable Standards - Rated Voltage 


| 
UL, CSA 125 VAC 
Rated Working Voltage ‘i 

VDE (565-1) 250 VAC 


VDE (560-2), FIMKO 400 VAC 
NEMKO, DEMKO 
SEV, BS, SEMKO 


[ EC, Voltage 
| 
Dielectric Withstanding Voltage ||B/Y5P/2B4, E/YSU/2E4 | 2600VAC for 1 min. 
pe ee 
2500VAC for 1 min. 


Within the tolerance, when measured at 1 
kHz, 5 Vrms. max. and 20 °C 


B/Y5P/2B4, E/Y5U/2E4: 2.5% max. 
Dissipation Factor V: 5.0% max. 


Capacitance 


-—1-- 


Unit: mm 


When measured at 1kKHz, 5Vrms. max. and 20 °C 
L 
Insulation Resistance 10000 MQ min. at 500 V DC. 1 minute 


Ee. Cap. Change | Temp. Range 


B/YSP/2B4 | £10 % max. | -25 to 85 °C 


Temperature Characteristics E/Y5U/2E4 | 43% max. | -25 to 85 °C 


a 


(see page 68) V 30% max. | Oto 70°C 


@ The reference temperature: 20 °C 


Explanation of Part Numbers 


BECK DO RS 170,20 M BI 
| , aed | | alia Suffix 


Common Code Lead Style Rated Voltage Rated Capacitance | | Capacitance | | Temperature 


Cisse | Straight Lead 125VAC The first two digits Tolerance Characteristics 
Bo ari ase) Type 250VAC are significant [M | +20% | |B | B/Y5P/2B4 
Straight Lead, 4O00VAC figures of capaci- 7 +80 Of E | E/Y5U/2E4 

Radial Taped Recognized by tance and the third | | = 
Type neers oe number of Viv 

; ollowing zeros. 

Beer eee VDE, FIMKO, Fx. 101: 100 pF 
NEMKO, DEMKO 102: 1000pF 


Type 472: A7O0pE 
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Ceramic Disc Capacitors 
For Safety Regulations (Class I) ECK-DRS Series 


Related Standards and Certificate Numbers 


Related Standard 


Certificate Number 


Cap. Range (Applicable) 


-UL1414 


(USA) 


E62674 


100~10000 pF 


: (Canada) 


CSA C22.2 


~ LR58064-7 


100~10000 pF 


(Germany) 


VDE 560-2 


51437 


100~1000 pF 


51438 


1500~4700 pF 


514386 


4700~10000 pF 


VDE 565-1 


51454 
51455 


100~1000 pF 


1500~4700 pF 


SEV 1016 


6) 


87, 1 026386, 04 


100~3300 pF 


87, 1 02636, 05 


100-4700 pF 


(Switzerland) 


SEV1055 


87, 1 02636, 08 


100~4700 pF 


87, 1 02636, 06_ 


— 100~4700 pF 


(UK) BS 415 


226843 


100~10000 pF 


(Sweden) 


SEMKO 101 


8731033 


100~10000 pF 


(Finland) 


E101-82 


121318-01 


100~10000 pF 


E384-14/82 


124364-01 


100~ 10000 pF 


(Norway) 


IEC 65 


E44177 


100~ 10000 pF 


132/85 


(Denmark) 


SECTION 21 
SECTION 101 


Standard Products (Type NS) 


E 44178, E 44179 


100~10000 pF 


98270 EC 


100~10000 pF 


98270 EC 


100~10000 pF 


Capacitance Dimensions (mm) | Applicable standards 7 

Part Number Rated Tol. T.C. | Dmax. a d UL | CSA VDE SEV BS |SEMKO! FIMKO 

Cap. (pF)} = (%) 560-2 | 565-1 | 1016 | 1055 NEMKO| DEMKO 
ECKDRS101IMB_| 100 | #20 | B 95..| 78 .| 06520 | OO. [-O. | © PIO OS ae 
ECKDRS151MB 150 | +20 B 9.5 tO 0.65 C) () C) OQ | O c O O C) 
ECKDRS221MB 220 +20 | B 9.5 fl es) 0.65 C) @) CO) O CO) O | es O O 
ECKDRS471MB | 470 | +20 | B Ce a on mom tom mcm mom mom bcm mcm mr 
ECKDRS102MB | 1000 | +20 | B 100.1 “75. |. 665) Or] Vos 1 > Tee Pe. Pol Ge |S 
ECKDRS152ME 1500 +20 e 10.0 7.5 0.65 @ O O C) QO | O © © © 
ECKDRS222ME 2200 +20 Ee 10,5 io 0.65 2) © © © () O © O O 
ECKDRS332ME 3300 +20 E 12:5 £5 0.65 O O @ O ©) © @ O O 
ECKDRS472ME_| 4700 | +20 | eE | 160 | 100 | 068 | oO [o fo flolalolololo 
ECKDRS472ZV A700 |+80/-20! V TAO aes) 0.65 2) O O — —— — © O O 
ECKDRS103ZV 10000 |+80/-20 V 17.0 | 10.0 0.65 O O O — — = O © Sc 

Notes: ©: Indicates recognized components by the related standards on the table. 
/\: ECKDRS472ME; Applicable only for SEV1016 (a), not applicable for SEV1016 (6). 
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Ceramic Disc Capacitors 
For Safety Regulations Temperature Characteristics 


Temperature Characteristics B/Y5P/2B4 


Capacitance Change (%) 


Temperature (°C) 


Temperature Characteristics E/Y5U/2E4 


Capacitance Change(%) 


Temperature ( C) 


Temperature Characteristics V 


+20 
2 0 
® 
m 
6 —20 
con 
O 
% — 40 
8 
& —60 
Q. 
is) 
O 


= 20 0 20 = 40 60 ©=80 


Temperature (°C) 
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Ceramic Disc Capacitor 
Straight/Crimped Lead Taping/Packaging Specifications 


Standard Products and Indvidual Taping Specifications 


For DC and Pulse Circuit, Rated Voltage 500V DC to 3kV DC B/Y5P/2B4, SL/GP 


Rated Capacitance 


Part Number 
Voltage Range (pF) 


Taping Type 


Taping Dimensions in mm 


P 


0 


Pp 


ot aa 


~ ECKZ3ANMIMPIKBP -400~2700 Z0, RO 


1kV DC 


TZ; 74033 


42.741.0 


ECKRS8A II Il IKBP 3300~5600 Lo Re 


15.0+0.3 


30.0+2.0 


ECKZ3DI II il IKBP 100~1800 Z1,R1 


15.0+0.3 


13:022.0 


ECKRSDI Ii |! IKBP 2200~3900 ZO IZ 


15.0£0.3 


30.0+1.0 


ECKZ3F Il IKBP 100~1200 ve 


15.0£0.3 


15,0£2.0 


ECKRSE KBP | 1500-2700 | 72, R2 


Safety Regulations Recognized Type RS, NS, and GL 


Capacitance 
Part Number 


15.0£0.3 


Taping Dimensions in mm 


30.0+2.0 


Range (pF) Taping Type 


F 


P 


0 


ECKZRSI 110i 
100 - 1000 Z1, RI 
RS ECKRRS 


ECKZRSL JO 1] IME 1500 - 3300 ZAI 
(For Class | = 
equipment) ECKRRSI If! IME 4700 ZF? Re 


(541.0 


/.5+1.0 
(,5£1.0 


15.0+0.3 


19.022.0 


15.0+0.3 


15.040.3 


ECKZRSI If 1 1ZV 4700 ZN 


7,5+1.0 


15.0+0.3 


15.0+£2.0 
30.0+2.0 


15.0+2.0 


ECKRRS! Ill ZV 10000 Z2, R2 


(oO 


15.0£0.3 


30.0+2.0 


NS ECKZNSU II IC IBX 


100 - 1000 Z3 


10.04£1.2 


15.0£0.3 


To22.0 


(For Class || 


1500 - 3300 Z3 


0 @ as By 


15.0+0.3 


O22 0 


ECKZNS' |i |! IMEX 


equipment) A700 ZA 


1002152 


15.0£0.3 


30.0£2.0 


ECKZGL 11D IMB 
ECKRGL MB 


100 - 680 


7.5+1.0 


15.0+0.3 


15.042.0 


ECKZGLU IE IE IME 1000 - 2200 


7,541.0 


15.0+£0.3 


15.0£2.0 


ECKRGLI|[JLIME 3300 - 4700 


fot 


15.0+0.3 


30.0+2.0 


ECKZGL 4700 


(021,0 


15.0£0.3 


15.0£2.0 


ECKRGL 10000 


*See next page for taping type detail 
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f,.541.0 


15.0+0.3 


30.0+2.0 
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Ceramic Disc Capacitor 
Straight/Crimped Lead Taping/Packaging Specifications 


Specifications for Straight Lead, Radial Taped Type 


Type ZO 

Pitch: 12.7 mm 

Lead spacing: 5.0 mm 
Max. diameter: 12.0 mm 


Type 21 

Pitch: 15.0 mm 

Lead spacing: 7.5 mm 
Max. diameter: 13.0 mm 


“ paces 
(Not to scale) 


Type Z2 Type Z3 Type 24 

Pitch: 30.0 mm Pitch: 15.0 mm Pitch: 30.0 mm 

Lead spacing: 7.5 mm Lead spacing: 10.0 mm Lead spacing: 10.0 mm 
Max. diameter: 18.0 mm Max. diameter: 13.0 mm Max. diameter: 18.0 mm 


(Not to scale) (Not to scale) 


Taping Dimensions in mm 
Taping Type 
Symbol ZO Z1 Z2 Z3 Z4 
12.7£1.0 15.0+2.0 30.0+2.0 15.0+2.0 30.0+2.0 
2.72055 19,050;3 15:020:3 jon Gan ORs: ] 120£0-3 
5.0+0.8 (1521.0 f.541.0 TOF 32 10.04+1.2 
3.85+0.70 3:/02+0,80 3.75+0.80 10.0+0.8 10.0+0.8 
6.35+1.30 | 7.5+1.5 7.5£1.5 15.0+1.5 15.0+1.5 
(To comply with each individual specification) 
18.0 He 
10.0 min. 
9.0+0.5 
3.0 max. 
itor Oumar 
3.0 max. 
4.0+0.2 
0.60+0.05 or 0.65+0.05 
0.6+£0.3 
1.5 max. 
(To comply with each individual specification) 
2.0 max. 
11.0 max. 


Ul) U 


jo) 


Ulm 


— 


5 


ie) 


S10 


oO 


4 


ine) 


W 
W 
W 
H 
€ 
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Ceramic Disc Capacitor 
Straight/Crimped Lead Taping/Packaging Specifications 


Specifications for Crimped Lead, Radial Taped Type 


Type RO 
Pitch? 12.7 mm 
Lead spacing: 5.0 mm . S S 


Max. diameter: 12.0 mm >. = 
i B : 

Type R1 = +} aay, oe aE) | ae | ey 

Pitch: 15.0 mm = 


Lead spacing: 7.5 mm an an ty 


Max. diameter: 13.0 mm | 
Pe | lb a \ 40. : 
. 
(Not to scale) 


Type R2 Type R3 Type R4 

Pitch: 30.0 mm Pitch: 15.0 mm Pitch: 30.0 mm 

Lead spacing: 7.5mm Lead spacing: 10.0 mm Lead spacing: 10.0 mm 
Max. diameter: 18.0 mm Max. diameter: 13.0 mm Max. diameter: 18.0 mm 


(Not to scale) 


(Not to scale) (Not to scale) 


Taping Dimensions in mm 


Taping Type 
Svrabol RO R1 R2 R38 R4 
i 12.741.0 15.0+2.0 30.0+2.0 15.0+2.0 30.0+2.0 
Po 12,740.38 | 15,0403 15.0+0.3 15.0+0.3 15.0+0.3 
Ft~‘“i‘iS 5.0+0.8 /  7.5+1.0 7,541.0 10.0+1.2 10.0+1.2 
P, 3.85+0.70 3.75+0.80 3.75+0.80 10.0+0.8 10.0+0.8 
P. 6.35+1.30 fore 7.5415 15.04+1.5 15.041.5 
D : (To comply with each individual specification) 
WwW 18.010 
W, 10.0 min. 
W, 9.0+0.5 
W, 3.0 max. 
H | 20.0 
H. 1602 
oD, 4.0+0.2 
od 0.60+0.05 or 0.65+0.05 
t, 0.6+0.3 
1 1.5 max. 
Hi (To comply with each individual specification) 
Ah,, Ah, 2.0 max. 
L 11.0 max. 
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Ceramic Disc Capacitor 
Straight/Crimped Lead Taping/Packaging Specifications 


Packing Specifications 


Packing Quantity 
High Voltage Capacitors (1 to 38kV DC) 


Temperature Rated Capacitance Range Packing Quantity 
Characteristics Voltage © (OF) (OCS) 
100 to 2700 2000 
1kV DC 3000 1000 
| 4700 to 5600 500 
100 to 1800 1000 
B 2kKV DC 
2200 to 3900 500 
100 to 1200 1000 
38kV DC : 
1500 to 2700 500 
680 to 4700 2000 
1kV DC 6800 1000 
10000 500 
E 1000 to 3300 1000 
2kV DC 7 
4700 to 6800 500 
1000 to 2200 1000 
3kV DC 
3300 to 4700 500 


Safety Regulations Recognized Type 


Packing Case 


Panasonic 


Temperature Capacitance Range Packing Quantity 
Characteristics (DF) (OCs.) 
B,E,V 100 - 10000 500 
BE 100 - 4700 500 


Unit: mm 


Dimensions” 


| 150 or 175 or 190 or 215 


A7 or 55 


335 


Note: *Tolerance; +38 mm 


dz 


Surface Mount Ceramic Capacitor 


High Voltage (1kV - 3kV) ECK-S/T Series 


Features 


¢ Resin molded type for reflow soldering with a high 
voltage rating of 1 to 3 KVDC 


¢ High reliability through disc capacitor element 
molded construction 


¢ Excellent “Voltage vs. Temperature Rise” through 
low loss ceramic dielectric materials 


¢ Temperature stable type 
(Characteristics: SL/GP and B/Y5P) 


Performance Characteristics 


Characteristics Characteristics SL/GP Characteristics B/Y5P 


Operating Temperature Range -25 to 105 °C 


1 to 2 kVDC 


1 kVDC - 390 to 470 pF 
2 kKVDC - 100 to 330 pF 


7 200% of the Rated Voltage for 1 to 5 seconds 


Rated Voltage 3 kVDC 


Capacitance Range 10 to 47 pF 


"Dielectric Withstanding Voltage 


Within the specified tolerance at 
1 KHz, 1 to 5 Vrms and 20 °C 


D.F. (tan 6)<0.025 at 1 kHz, 
1 to 5 Vrms and 20 °C 


Capacitance 4 MHz, 1 to 5 Vrms and 20 °C 


C<30 pF: Q2400 + 20 C (C: Cap. pF) 
C230 pF: Q=1000 
at 1 MHz, 1 to 5 Vrms and 20 °C 


10000 MQ min. at 500 VDC and 1 minute electrification 


Q or Dissipation Factor (tan 6) 


Insulation Resistance 


Max. Capacitance Change: AC/C<+10% 
(Temperature Range: -25 to 85 °C) 


Temperature Coefficient: 


Temperature Characteristics +350 to -1000 ppm/?C 


Explanation of Part Numbers 


K [Ss D2 
—— | 


Common Code Packaging Style Rated Voltage 


KB 
iS ccgal 


Temperature 
Characteristics 


Suffix 


Capacitance 
Tolerance 


Rated Capacitance 


ECC 


Class 1 


Code 


Style 


ECK 


Class 2 


S 


Bulk 


T 


Taped 


Code 


Voltage 


3A 


1 kVDC 


3D 


2 kVDC 


SF 


3 kVDC 


The first two digits 
are significant 
figures of capaci- 
tance and the third 
denotes number of 
following zeros. 


Ex. 100: 
220: 
TOT 
A771: 


10 pF 
Q2pF 
100pF 
470 pF 


K | +10% 


G | SL/GP 


B | B/Y5P 
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Surface Mount Ceramic Capacitor 
High Voltage (1kV - 3kV) ECK-S/T Series 


Standard Products 


Rated Voltage Part Number Rated Capacitance (pF) Capacitance Tolerance (%) Temperature Characteristics 

ECCUI3F100KG 10 +10 SL/GP 
ECCCIGF120KG 12 +10 SL/GP 
ECCLI3F150KG 15 +10 SL/GP 
ECC™13F180KG 18 +10 SL/GP 

3 kVDC ECCUI3F220KG 99 +10 SL/GP 
ECCLIGF270KG 97 +10 SL/GP 
ECCCI3F330KG 33 +10 SL/GP 
ECCLI3F390KG 39 +10 SL/GP 
ECC3F470KG A7 - +10 SL/GP. 
| ECK3D101KB 100 +10 B/Y5P 
ECKI13D121KB 120 +10 B/Y5P 
ECK’13D151KB 150 +10 B/Y5P 
2 kVDC ECK13D181KB 180 +10 B/Y5P 
ECK13D221KB 220 +10 B/Y5P 
ECKI13D271KB 270 +10 B/Y5P 
ECKI13D331KB 330 ~ +10 [ B/Y5P 
1 KVDC ECK! 13A391KB 390 | “+10 B/Y5P. 
ECK! 13A471KB 470 +10 B/Y5P 


"|: Packaging Styles Code: S; Bulk, T; Embossed Taping 


Temperature Characteristics 


SL Characteristics SL/GP (ECC 


(%) 


Capacitance Change (%) 
Capacitance Change 


20 40 60 


Temperature (°C) Temperature (°C) 


ECKS3A471KB (1 kV, 470 pF) 


Temperature Rise (C 
Temperature Rise (°C) 


Voltage (Vrms) Voltage (Vrms) 
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Surface Mount Ceramic Capacitor 
High Voltage (1kV - 3kV) ECK-S/T Series 


Markings (Example) Dimensions in mm (not to scale) 


Manufacturer's Rated Voltage 
Identification 


Capacitance 


Tolerance 


Rated Capacitance 
(in 3 digits) 


Date Code 


Packaging Specifications ae _ 
Standard Packing Quantity | symbol : L : 


Bulk: 1000 pcs./bag Dimensions 


Embossed taping: 2000 pcs./reel 


Reel 


P, Py Chip pocket 
WW 


a ae 

oe er 
LI E 
A | 


1) G 
cy °, 
ct} ed Ll 


Tape running 
direction 


Symbol | A | B | GC |} D 


Ee [wf] tle symbol | A |B] wile] el Pi] Pe | Po loDol t | t | 
Dim. £5 min. +05 +1 +05 +15 +0.5 Dim +02 | 402 | +403 | +01 | 40.10] +01 | +005] 401 | +01 | 40.1 | +03 
(mm) 330 60° 113.0) .25 20 38 2,0 || RI.0 (mm) 6.5 | 125 | 1250) 555-0 6:0), 12-00) 4 16203 -3.2 


Leader Part and Taped End 


Vacant position 
40 mm min. 


Chip component position 


Vacant position 
20 mm min. 


Top cover tape 
400 mm min. 


—_ 


O00 OKO0O0000000000 


O000000000000000 
ul oj Tel 


\\ 


Tape running direction 
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Ceramic Multilayer Chip Capacitor 


(0402 - 1206) ECU Series 


Features 
¢ Small size/wide capacitance range 


¢ Superior humidity characteristic and long life ae = x 
¢ Excellent solderability and resistance to soldering - = 
due to three layer terminals - > 
¢ Low inductance and excellent frequency a a 
characteristics 
Applications 
¢ Class | Temperature compensation 
(T.C. Type) «Tuned Circuit and Filters 
¢ Class Il *-By-pass and Coupling 
(Hi-K Type 
Specifications (For “Z5U” Characteristics, see Standard Product Tables) 


Requirement 
Test Method 


Class | (T.C. Type) _ . Class Il(Hi-K Type) 
_ CA~UA and SL/GP B/X7R FIYSV 


Operating 
Temperature Range 


-55 to 125 °C =25 1085 °C 


16V DC 


Rated Voltage SOV DC, 25V D — 


Class |: Rated Voltage x 3, 1 to 5s 
No break down Class Il: Rated Voltage x 2.5, 1 to 5s 
— _ —__|__ Limit surge current: 50 mA max. _ 
IR>10000 mQ or 500/C MQ whichever is less Rated voltage at 1 minute 
Resistance (IR) [C...Rated capacitance in uF] __|_ electrification 
Capacitance . Within the specified tolerance io 
Q Factor or Capacitance < 30 pF 
Dissipation Factor Q>400+20C* 
ane) oo marae D.F. (tan8)<2.5%  D.F. (tan 8)<5% >1000pF tes wins 
(cf. Minimum Q at Capacitance>1000 pF 1 TkHz | 140.2 
1 MHz on page 78) D.F. (tan 8)<0.2% 7 coin ciamel esc 
Without | - ; Cap. change: | Cap. change: . _ 
voltage 
Temperature | application +10% max. Measurement temperature range 
Character- ! Class |: 20 °C and 85 °C 
istics Within 1/2 Cap. change: Cap. change: Class Il: -25 to 85 °C 
rated voltage 


Dielectric 


Class Frequency Voltage | Temp. 
<1000pF) MHZ 
7 +10% 0.5~5 


See page 79 ne % max. 


+10 +30 
0 10) 
application -30 7 MAX. -95 70 mee 


* Rated Capacitance in pF *™ -25 to 85°C for Type B, NPO, 5100~10000pF 
Dimensions in mm (not to scale) 


SizeCode (EIA) iL W T re 
“10” Type (0402) 1.00+0.05 0.50+0.05 Q0.50+0.05 0.2+0.1 
“11” Type (0603) 1.6+0.1 0,840.1 0.8+0.1 0.340.2 
“12” Type (0805) 9,040.2 1.25+0.20 1.45 max.” 0.50+0.25 
“13” Type (1206) Chan we 1.640.2 1.25 max.” 0.6+0.3 


“Specified by nominal capacitance 
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Ceramic Multilayer Chip Capacitor 
(0402 - 1206) 


ECU Series 


Explanation of Part Numbers 


sd hd | Rn 9 i 
— ie ete ne siemens aoe oa! 
_ i. ers —l- 7 i paar an i . ——- ft _ — aera 
“Common Code Packaging a || Rated Voltage | Rated Cap. Cap. Tolerance _ Temp. Char. | Suffix | 
Multilayer ||Code | Style a Code | Voltage || Ex. [Capacitance ||Code Tol. _|Note 20d, Temp. Char. Code| Size Code 
ECU | Ceramic ||. | Bulk. |2A [100vDC || 05; O.5pF || C | 40.25pF | : a 7 ‘ 10 Type ae 
cour |_£| ae RYE saved | oro| or Of sor |p) ELMS |v te lo 
Oe PAE age Bee a orm Wie [2 25V0C | 100, UO A eae (_S_| Na30 eet 1 
—-Y | Embossed 7 Taping (4mm) 10 tev DC Uc car cae saan see TENA /MW/H12Type 
ae Large. Reel Taping (4mm) : | 104 pan is ai 4 ee be Bu N750_ | W 13 Type* Te 
chewed] M | #20% oat ec ae Extended capacitance 
Z 180, 20% B | B/X7R range products 
- Meme ny 
Ee ol ZOU 
Capacitance Range in pF (For “Z5U” Characteristics, see Standard Product Tables) 
: | a a — Capacitance Range (pF) [50 VDC] 
Class | Size Dim. “T” _NPO SLIGP | N150 _ N220 | N330 N470 N750 
Code (mm) : CA = PA RA SA TA UA 
(Cad) (SLu)* PAs  Ragy (SAdy* TAN)" (UAu)* 
10" | 0.5020.05 | 0.5-220 | 0.5 - 220 = = = = = 
(0603) 0.8+0.1 _| 0.5 - 1000 0.5 - 1200 05-150 | 0.5- 180 0.5 - 180 0.5 - 220 0.5 - 1200 
6 0.65-015 0.5-2200 | 0.5 - 2700 0.5 - 220 0.5 - 220 0.5 - 220 0.5-270 | 05-2700 
+ 10805) 1,00-0.35 | 2400°2700 — _|_ 240 - 330 240 - 390 240 - 470 300 - 470 — 
G: | 1.2940;20 | — _| Sc 360 - 470 430 - 560 _| 510°560 510 - 680 —_ 
ype) ne 0.65.01 0.5 - 4700 0.5 - 5600 0.5 - 560 0.5 - 680 0.5 - 680 0.5 - 820 0.5 - 5600 
(1206) 1.00-0.35 |5100 - 6800 — 620 - 1200 (90 1200 "|. F502 1900) 1) 910 1500 _ 
1.25-0.25 | 7500 - 10000 — 1300°1500 1300°1500 1600¢1800 1600 - 2200 — 
__ Capacitance Range (pF) 
Class| Size | Dim. “7” B/(RB)*/X7R _ F/(Fu)*/YSV 
Code | (mm) 90 VDC 25 VDC 16 VDC 50 VDC 25 VDC 16 VDC 
al 0" 0:5020,50:.. — 100 - 4700 5600 - 10000 — 1000 - 10000 15000 - 33000 
(0803) |. NOS 220 - 15000 | 18000 - 22000 — 1000 - 47000 68000 {QO0000 
ee 0165-045 220 - 22000 | 18000 - 33000 — | 1000 - 100000 | 68000 - 220000 | — 
5 | (0805) Mosier £27000 - 89000 | 39000 - 56000 — — | = — 
big | Hah 0.65.01 220 - 56000 33000 - 82000 — 1000 - 220000 | 100000 - 470000 — 
ype} 1206) ve | 68000 - 100000 |100000 - 150000 — — — 680000 
1.25-0.25 = — — — _ 1000000 
“Temperature characteristics codes conform to JIS C6429 
Temperature coefficient of Class 1 Capacitors/T.C. Tolerance (ppm/°C) 
Temp. Coeff. 
Code | CA (NPO) PA (N150) RA(N220) SA (N330) TA (N470) UA (N750) SL/GP 
TaG. Cap. 
<2 pF CK(+250) PK(+250) | AL(H250) SK(+250) TK(+250) UK(+250) | +350 to -1000 
oe 3 pF CJ(+120) Pu(+120) RJ(+120) SU(+120) Tu(t120) UJ(120) | +350 to -1000 
a >4 pF CH(+60) PH(+60) RH(+60) SH(+60) TH(+60) UJ(4120) | +350 to -1000 


Th: 
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Ceramic Multilayer Chip Capacitor 


(0402 - 1206) | ECU Series 


Temperature Characteristics of Class 2 Capacitors 


Capacitance Change ; Measurement Reference 
Temp. Char. No DC Voltage Applied 1/2 Rated Voltage applied a Temperature 
B* (RB) +10 % max. +10, -30 % max. =20 10:60 °C 20°C 
Pete) +30, -80 % max. J +30, -95 % max. -25 to 85 °C 2026 


“Temperature Characteristics “Be (JIS) covers “X7R” (EIA) 
“Temperature Characteristics “F” (JIS) covers “Y5V” (EIA) 


Nominal Capacitance vs. Capacitance Tolerance 


Tol. Code Capacitance Tolerance | Nominal Capacitance Available (pF) | Temp Char. _ 4 Class. - 
i C +0.25pF 1. Oy ta lee, Zeon oro OS - Bn Oo 
D <1o0F | +05pF | 1,15,2,.345,6,7,8910  . }»§ CA~UA 
FE +1pF 10 a a (NPO)(N750) | 
7 J | S10pF | +5% E 24 a : oe and (T.C. Type) 
K +10% E12 SIZGP 
K +10% a i E12 | Within Capacitance Range, | B (X7R) | I 
M +20% E6 E-Series Numbers x 10° (Hi-K Type) 
Zz +80, -20% | E6 7 E (Y5V) _ 4 
E-Series Numbers 
ce | 15 22 | | a Tl 
E12 | | | 12 | 1 1.8 i 2.2 | Za Oe | 3.9 47 | 5.6 6.8 2 
E24: «ll | 1.1 1.2 : 1B 125 | 16 1128 2 2.2 2.4 | Case | OF | 3.6 3.9 4.3) 47 o 5.6 | 6.2 68 75 3.0 | 9.1 


Minimum Q at 1MHz Minimum Insulation Resistance 
10000 MQ 


eed NN 


Minimum Q 


Minimum insulation Resistance (MQ) 


10 ' 
0.005 0.01 0.05 01 05 1 
Nominal Capacitance (pF) Nominal Capacitance (uF) 
* Rated capacitance value in pF *%* Rated capacitance value in pF 
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Ceramic Multilayer Chip Capacitor 
(0402 - 1206) 


ECU Series 


Typical Temperature Characteristics 


YE anaes ree ele os Op ea 
_ me ewe — 
: 7 ‘ % 4 


Ae RAS 


Capacitance Change (%) 


201 O° O20) 20» 40> 0. “60 270: “80 


Temperature ("C) 


[RH(—-220+60 ppm/C)] 


Capacitance Change (%) 


—20-10 0 10 20 30 40 50 60 70 80 


Temperature (C) 


[UJ(—750+£120 ppm/"C)] 


Capacitance Change (%) 


~20-10 0 10 20 30 40 50 60 70 80 


Temperature (°C) 


[B/X7R] 


Capacitance Change (%) 


Temperature (‘C) 


[PH(—150+60 ppm/"C)] 


Capacitance Change (%) 


=20=10 ° 0 10 20° 30 40° 50 60 70° 80 


Temperature (‘C) 


[SH(—330+60 ppm/C)] 


Capacitance Change (%) 


—-20 -10 0 10 20 30 40 50 60 70 80 
Temperature (°C) 


[SL/GP(+350 to —1000 ppm/C)] 


Capacitance Change (%) 


—20-10 0 10 20 30 40 50 60 70 80 
Temperature (°C) 


[F/Y5V] 


Capacitance Change (%) 


Temperature (°C) 
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Ceramic Multilayer Chip Capacitor 


(0402 - 1206) | | 
Standard Products for “10” Type (EIA “0402” Type), Taped Version 


ECU Series 


CA(NPO) SL/GP 
Capacitance Capacitance 50 VDC 50 VDC 

(DF) Tolerance Dim. Dim. 

Part No. T Part No. aT 

(mm) (mm) 

0.5 +0.25 pF (C) ECUE1HORSCCQ 0.5 ECUE1HOR5CQ 0.6 

1 +0.25 pF FCUE1H010_'CQ 0.5 ECUE1HO1071Q 0.5 

1.5 (C) ECUE1H1R5-1CQ 0.5 ECUEIH1R5 Q | O05 

2 or ECUE1H020-1CQ 0.5 ECUE1HO20' 1Q 0.5 

3 +0.5 pF ECUE1H080° ICQ 0.5 ECUE1HO0301 1Q 0.5 

4 (D) FCUE1HO40" ICQ 0.5 ECUE1H0401 1Q 0.5 

5 ECUE1H050° ICQ 0.5 ECUE1HO50' Q 0.5 

6 FCUE1HO60DCQ 0.5 ECUE1HO60DQ 0.5 

7 +0.5 pF FCUE1HO70DCQ 0.5 ECUE1HO70DQ 0.5 

8 (0) ECUE1HO80DCQ 0.5 ECUE1HO80DQ 0.5 

9 ECUE1HO90DCQ | 05 ECUE1HOSODQ 0.5 

10 | —-£0.5pF(D), +1 pFIF) ECUEIH100 CQ. si — ECUEIH100Q | 05 

1 ECUE1H110JCQ 0.5 ECUE1H110JQ 0.5 

12 ECUE1H120° CQ 0.5 ~EQUE1H120 Q 0.5 

13 ECUE1H130JCQ 0.5 ~ ECUE1H130JQ 0.5 

ae ane equenwisoco | os, oweHTe0 @ | 8 

16 ECUE1H160JCQ ee _ECUE1H160JQ 05 
18 __BOUEIH80 CQ |S CUETO | 

20 | ECUE1H200JCQ ECUE1H200JQ 0.5 
fee | ECUE1H220° iCQ 05 ECUETH220°1Q 05 | 

24 | | ECUE1H240JCQ 0.5 ECUE1H240JQ 0.5 
= ae -ECUEIH270 ICQ. | OS ECUEIHOTOQ | OS 

30 | ECUE1H300JCQ 0.5 — ECUETH300JQ. 0.5 

| 8 _ECUE1H330" ‘CQ 05 — ECUEIH3301Q |S 

36 / ECUE1H360JCQ 0.5 ECUEIH36UQ. || 5 

39 ~ ECUE1H39071CQ 06 ~ ECUE1H390: 10 05 

43 15%" — ECUEIH430JCQ. OOS ‘ECUE1H430JQ. 0.5 

47 v _ECUETHA70° ICO 05 | ECUETHA7N: Qs, OS 

5 or ECUE1H510JCQ 0.5 ECUE1H510JQ 0.6 

56 +10% ECUE1H560°1CQ 0.5 - — ECUEIHS60 1Q |S 

62 (K) ECUE1H620JCQ 0.5 ECUE1H620JQ 0.5 

68 FCUE1H680 ICQ 0.5 ECUE1H680 1Q 0.5 

75 ECUE1H750JCQ 0.5 — ECUE1H750JQ 0.5 

82 ECUE1H820' ICQ 05 _ECUE1H820 1Q 0.5 

91 ECUE1H910JCQ 0.5 ECUE1H910J5Q 0.5 

100 ~ ECUE1H101" ICQ 0.5 ECUE1H101' 10 06 

110 ECUEIHiICa | CO ECUE1H111JQ 0.5 

120 ECUEIH121 ICQ | 05 | ECUEIH121/ 1Q 0.5 

130 EQUETHISICQ_ 08 ECUE1H131JQ 0.5 

150 ECUE1H151° ICQ 0.6 ECUE1H151! iQ 0.5 

160 ECUE1H161JCQ 0.5 ECUE1H161JQ 0.5 

180 ECUE1H181°1CQ 0.5 ECUE1H181 iQ 0.5 

200 ECUE1H201JCQ 0.5 ECUE1H201JQ 0.6 

220 ECUE1H22111CQ 0.5 ECUE1H221110 0.5 


(Packaging Style Code)*** (Cap. Tol/ Code) 
“Capacitance values of “E24” series and capacitance tolerance of +5% are available on special order. 


“Packaging Styles Code: “E” for Taped Version (Taping pitch: 2 mm) and “xX” for Bulk Type. 


Panasonic 20 


Ceramic Multilayer Chip Capacitor 
(0402 - 1206) 


ECU Series 


Standard Products for “10” Type, (EIA “0402” Type), Taped Version 


Capacitance 
(pF) 


8200 
10000 
12000 
15000 
18000 
22000 | 


33000 


Capacitance | 


Tolerance 


BIX7R 


 26VDC 


Part No. 


| ECUFIE101 'BQ- 


(mm) 


i. Part No. 


OS 


eo 
7 
(mm) 


/ ECUE1E121KBQ 


05 


pera a 


-ECUE1E151. BQ | 


oe 


BOUEIE221. "BO 
-ECUEIE271KBQ 
ECUETESSI BQ | 
ECUETESO1KBQ 


eos 


0.5. 


ECUFIE471: Ba |o5|  4| | 
| ECUEIES61KBQ | 0.5 | oe 
| ECUE1E681| BQ | 0.5 - 
| ECUE1E821KBQ | 0.5 

FCUEIE102 IBQ | 05 


ECUE1E122KBQ 


Peele ies EC 


_ECUE1E182KBQ 


_ECUE1E272KBQ_| 


| ECUE1E392KBQ 


ECUE1E222 1BQ | 


| ECUETES921 IBQ_| 


ECUE1E472) |BQ 


(Packaging Style Code)" _ 


0.5 


ECUE1C822KBQ 


ECUE1C103 ‘BQ 


(Cap. Tol. Code)* 


*|]: Capacitance Tolerance Code. 


* Packaging Styles Code: “E” for Taped Version (Taping pitch: 2 mm) and “xX” for Bulk Type. 


| Capacitance 


Tolerance 


_ 28VDC 


[ee op eS = — —-----| = 


0.5 


ECUE1E222ZFQ 


ae a a 


_ECUEIES32ZFQ | 0 


ECUE1E472ZFQ 


0.5 


ECUE1E103ZFQ 


0.5 


ECUE1C153ZFQ | 0.5 


ECUE1C223ZFQ | 0.5 


ECUE1C333ZFQ | 0.5 


8] 
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Ceramic Multilayer Chip Capacitor 
(0402 - 1206) ECU Series 


Standard Products for “11” Type (EIA “0603” Type), Taped Version 


[Rated Voltage 50 VDC] 
CANPO) SLIGP PAN150) RAN220) SAN330) TANA70) UAN750) 

Capacitance |Capacitance Dim. Dim. Dim. Dim. Dim. Dim. Dim. 
(OF) Tolerance Part No, qT Part No, i Part No. il Part No, qT Part No. T Part No, i: Part No. si 
(mm) (mm) (mm) (mm) (mm) (mm) (mm) 

05 |k0.25pF() ECUVTHORSCCV| 0.8 ECUVIHORSCY 08 [ECUVHORSCPV | 0.8 ECUV'HORECRV| 0.8 ECUVHORECSV|0.8 ECUVIHORECTV | 08 |ECUVIHORSCUV 0. 

+ | [EcuvtHoro cv os ecuviHora v 08 Ecuvinoto pv! 08 ECUVIHOI V0.8 ECUVIHOIO Svlog ECUVIHOI0 TV 08 ECUVIHOTO UV 08 

| 45 | 40.25 oF IECUVIHIRS CV 08 ECUVIHIRS Vi08 ECUVIHIRS. PY 0.8 ECUVIHIRS RV 0.8 ECUVIHIRS SV 0.8 ECUVIHIRS TV) os lECUVIHIRS UV! 08 
0 () | ECUV1HO20 ‘Cvl0.8 ECUV1Ho20 V\0.8 ECUV1HO20: PV 0.8 | ECUV1HO20 “RV/ 0.8 ECUV1H020 Sv/08 ECUV H020 TV | 0.8 ECUV1HO20 'UV! 0.8 
3 | or (ecuvtHosa. cv/o8 EcuviHogo v/a lecuvtHoso. pv | 0.8] EcuvsHos0 RV| 08| ECUVIH030 SV 08 lecuvt HOO TV 0.8 ECUVIHOG0 UV) 08 
4 | 405 pF [EcuviHo4o cvla8lEcuv1Hodo V0.8 JecUV1Hoso PV | 0.8/ECUVHO4O FV 08 | ECUVTH040 SV 0.8 |ECUVHO0 TV | 0.8 ECUVIHOMO ‘wy|08 

5 p) [Ecuvitoso. ov'o8 lecuvtHoso vos EcuviHoso pv! os|ecuviHoso Av|o8|ECUViHosa Sv|0.8 |ECUVIHOSO TV | 08 ECUVIHO60 UV|08 

6 ECUVIHO6ODCV 0.8 |ECUVHO60DV 0.8 Eouvt HoeoDPV | 0.8] ECUVIHO6ODRV! 0.8| ECUVHOBODSV 08 ECUVIHOBODTV / | 08 /ECI ECUV' "HOBODUV| 08 | 
7 | 405 pF ECUVIHO70DCV 0.8 |ECUVIHo7ODV |0.8 ECUVTHO7ODPV | 0.8, ECUVTHO7ODAV! 0.8| ECUv1Hoopsv log |ECUV1Ho70DTV | 0.8 [ECUV1HO70DUV | 0.8 
- s | (©) |EcuvtHosopcvlo.s ECUVIHOsoDV 10.8 ECUV1HOsODPV  0.8| ECUV1HOBODRV! 0.8 ECUV1HOBODSV jos TECUVIHOSODTV | 0.8 |ECUVIHOBODUV] 0.8 
hb Ge | ECUVHO9ODCV 0.8 ECUVIHOQODV 0.8 |ECUVHOBODPV 0.8 | ECUVIHOSODRV/ 0.8 ECUVIHOGODSV 0.8 ECUVIHOSODTV 0.8 /ECUVTHOGODUV| 0.8 
10 | 5° lecuviHto™cv| 0.8 ECUVIHi00 vos ECUVIHI00 PV 08 ECUVIH00 AV 0g) ECUVIHTOO S Sv/08 ECUVIHIO0. TV 08 ECUVIHIO0 WV|08 

12 ECuvINt20. cvlos ECUVTHi20 V0.8 [ECUvtHt20 pv | 08 ECUVTHI20. Fy 08 ECUVIHI20 SV 0.8 |ECUVIH120 TV) 0.8 ECUVIH120. UV! 0.8 
ae. | ECUVIH150. CV] 0.8 JECUVTH50 IV 08 ECUVTH150 PV | 08|ECUVIHi50 RV|0.8) ECUVIHTS0 SV 08 JECUVIHI50. TV | 0.8 ECUVIH160. UV 0.8 
| 4g ECUVIH180_ICV’ 0.8 IECUV1Hi80. V0.8 [ECUVIHi80 PV] 0.8 ECUVIHTE0. RV 0 8) ECUVIH180 ‘SV 08 ECUVIHT80 7 V 1/08 EC EOUVIHTEO uy )os 
ee | ECUVIH220-(CV 0.8 [ECUVIH220. V/0.8 ECUVIHD20 PV 08|ECUVIH220 AV O08 3) ECUVIH220 Sv|08 TEcUVIH220 TV. 0.8 ECUV1H220 Uv| 0.8 
a ECUVIH270. GV 0.8 |ECUVtH270 \vlo8 [ECUVIHa70 PV 08|ECUVIH270 RV 08|ECUVIH270 SV 08 |ECUVIH270 TV | 0.8 ECUVIHR70 UV|08 
/ aa] ECUVIH330. (CV 0.8 ECUV1H330 V 08 lEcUvt 4390 PV | 0.8] ECUVIH320 RV] 0.8 | ECUV1H330 wv 08 Ecuvi 4330 TV | 0.8 ECUVIH330 Uv! o8 | 
39 ECUVIHS90. CV’ 0.8 ECUV1H390 V0.8 ECUV1H390 PV| 0.8 ECUV1H390 IRV 0.8| ECUV1HB90 Sv10.8 ECUVIH300 TV 0.8 ECUVIH360 UV|08 
a | ECUV1H470! ‘CV 0.8 ECUV1H470 V0.8 IECUV1H470 PV 0.8/ECUVI HA70 RV 08 ECUVIHA70 SV|08 [ECUVIHé70 TV | 08 ECUVI Ha70 W|08 | 
| 5g | ECUVIH560 Cv| 0.8 ECUVIH560. V0.8 IECUV1Hs60 PV] 0.8 /ECUVIH560 RV| 0.8| ECUVTH560. 'SV0.8 [ECUV1H560 TV | 0.8 [ECUVTH560 Ww 08 
6B ECUVIH6R0. ‘CV! 0.8 IECUV1H680| V0.8 ECUVIH680 PV 0.8/ ECUV1H880 RV 0.8| ECU /1H680 ‘SV los ECUV1He8O TV | 0.8 ECUV1He80 vu 08 
9 | aso" lecuvine20 cvloslecuviHez0 vlos ECUVIHe20 PV 08 ECUVIH820. RV) 0.8] ECUVIH820 SV 08 |ECUVIH820 TV | 0.8 ECUVIHE20 UV (08. 
400 «|W lecuvtHton cvlog lecuviHtot: vias IEcuviMtot pv 08 ECUviHton Rvlo8/ECUVIHtOT svio8lecuvtHto! TW oslecuvInto! Uvlo8 
120 o — ECUVIH121' cv0.8 ECUVIHT211 V0.8 ECUVIHi21 IPV| 08 ECUVIHI21' RVI 0.8 /ECUVIHI21 ‘SV/0.8 ECUVIHI21 TV | 08 ECUVIHI21 UV) 0.8 
150 | 410% [ECUviHiS1 ovo ECUVIHIS? vlog ECUVIHIS1! PV | 0.8 /ECUVIHi51| RV O8lECUVIHIS? SV\08 lECUVIHIS? TV | 08 |ECUVIHIS? (UV 08 
180 K)  ECUVIHi81i Cvjo8 ECUVIHI8i| V 08 ECUVIH181) RV 08 FOWIHi8! Svlo8 ECUVIHTBI TV | 08 ECUVIH181' UV! 0.8 
290 ECUVIH2211 CV| 0.8 ECUVIH221' v0.8 Packaging Style Codey" | |) TECUVAH2211 TV (08 ECUVIH221\ UV) 0.8 
270 ECUVIH2711 Cv|0.8 [ECUVTH271! V0.8 | ECUVIHo7t) UV! 08 
330 EcuviHss| cvloslecuiHast vlog) «= ti(<‘é‘i;yésés]tSO;!!Ud ECUVIH331! UV! 0.8 
300 ECUVIH3@1! (Cv 0.8 [ECUV1H301l 'V 10.8 | ECUV1H301) IV 0.8 
470 | ECUVIHAT1! CV 0.8 ECUVIHAT I V0.8 lECUVIHAT1 UV! 08 
560 ECUVIH561I ICV 0.8 ECUV1H5611"1V|0.8 ECUVIH561 UV) 0.8 
680 ECUVIH681I ICV 0.8 |ECUV1H681! V0.8 | ECUVIH681I UV! 0.8 
300 ECUV1H821\. CV! 0.8 [ECUVIH821! V0.8 ECUVIH8211 LUV] 0.8 
1000 ECUVTH102" ICV] 0.8 |ECUVIH102"1V|08 ECUVIH1021 UV) 0.8 
4200 (Cap. Tol Codey*! — [ECUVIH12201V 0.8 ECUVIH122- UV] 0.8 

* Packaging Style Code: “V” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type. 


* Capacitance Tolerance Codes. 
*** Capacitance values of “E24” series and capacitance tolerance of +5% are available on special order. 
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62 


Ceramic Multilayer Chip Capacitor 
(0402 - 1206) ECU Series 


oe en =). ¢2; | i IN 
Capacitance Capacitance; = = SOVDO =| ss 26VDC _- Capacitance, .  ._ SOVDC si VDOCiCdCL#NYNRC AUG VDOG— a 


(OF) Tolerance Dim. Dim. ‘Tolerance Dim Dim. Dim. 


Part No. tat a Rack No; ae Part No. T Part No. | Part No. i 
(mm) (mm) (mm) (mm) (mm) 


220. ECUVIH221 BV! 0.8 | 


2/0 HECUVIH271KBV | 0.8 


330 ECUVIH331 BV} 0.8 


390 | ECUV1IH391KBV | 0.8 | | | | ! 


A70 JECUV1H471 BV! 0.8 


| 
\ 
i 


560 ECUV1HS61KBV | 0.8 


680 ECUV1H681 BV! 0.8 
[i OA 38, Lee ha ieee ire cle pee Sa aioe IE Zao el mee Wiss Be ies & 
820 ECUV1H821KBV | 0.8 


1000 ECUVIH102 BV{ 0.8 | ECUV1IH102ZFV | 0.8 


specter. | ea eB 1. — peas = nee? Pl decree Aes dT ly L. = ane es =o were 


1200 ECUV1H122KBV | 0.8 


1500 ECUVIH152 BV! 0.8 ECUVIH1522ZFV | 0.8 


1800 ECUVIH182KBV | 0.8 


= see eee Sale acetal Sh Stemi aceeee tat as 


2200 410% |ECUVTH222 BV! 0.8 ECUVIH2222FV | 0.8 


let ater eer eee ne | tos 


2700 (K) ECUV1H272KBV | 0.8 


i =a = 2 We re ee Se Bs i es ees, oe =e 


Mate ae oes | +80 L aL his Swe st eae ee | EN a sis in ct 
ECUV1IH332ZFV | 0.8 


3300 or ECUVIH332 BV! 0.8 -20 


3900 42%  \|ECUVIHS92KBV | 0.8 (Z) 


Sao eee sia _ a i — — 


A700 (M) ECUV1H472 BV! 0.8 ECUVIH4722FV | 0.8 


5600 ECUVTHS62KBV | 0.8 


6800 ECUVIH682 BV! 0.8 ECUVIH682ZFV | 0.8 


= oe ae } 


8200 ECUVIH822KBV | 0.8 


10000 ECUV1H103. BV | 0.8 ECUVIH108ZFV | 0.8 


12000 ECUV1H123KBV | 0.8 


15000 ECUVTH153! BV | 0.8 ECUVIH15382ZFV | 0.8 


ee a mis —— 4 


18000 (Cap. Tol. Code)* = |ECUVIE183KBV | 0.8 


22000 ECUE1E223, 'BV | 0.8 -ECUV1H223ZFV | 0.8 


33000 ECUVIHS33ZFV | 0.8 


47000 ECUVIH473ZFV | 0.8 


68000 (Packaging Styles Code)*) ECUVIE683ZFV;| 0.8 


| 
100000 ECUV1C104ZFV | 0.8 


~~ 


* Packaging Styles Code: “V” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type. 
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Ceramic Multilayer Chip Capacitor 
(0402 - 1206) ECU Series 


Standard Products for “12” Type (EIA “0805” Type), Taped Version = [Rated Voltage 50 VDC] 


CANPO) | SLIGP PAN150) RAN220) SAN330) TAN470) UAN750) 

Capacitance | Capacitance Dim. Dim. Dim. Dim. Dim. Dim. Dim. 

(oF) Tolerance PartNo. =| T Part No. T Part No. A Part No. T Part No, T Part No, T Part No, T 
(mm) (mm) (mm) iS (mn) (mm) [enm) 
0.5 _H0.259F(C||ECUV HORSCCN (0.66 |ECUVHORSCN 0.85 IECUV HORSCPN | 0.65ECUV HORSCRN 0.65, ECUVHORSCSN (0.65 [ECUVHORSCTN 0,65 |ECUVIHORSQUN [0.65 
ee ECUVHO10-CN0.86 ECUV1HO10-IN}0.65 ECUV1HO107PN | 0.65/ECUV1HO10-1RN(0.65 ECUV1HO10" SN 10.65 |ECUVIHO10-TN 0.65[ECUN' H010"1UNI0.65 
15 | 40.25 pF ECUVIH1RE| ICNIO.65ECUVIHIRS” IN(0.65 ECUVIH1R6_IPN | O.65IECUVIH1R6_RN 0.65, ECUVIH1R5.'SN/0.65 ECUVIH1RS_TN |0.65 ECUV1H1RS.|UNI0.65 
9 | © _ |ECuviHo20. ICN 0,65|ECUV H020" N06 ECUV1HO20-1PN |0.65[ECUV1H020 IRN 0.65 ECUVHO20.‘SN(0.65/ECUVHO20. ‘TN 0,65'ECUVHO20 "UN|0.65 
3 | oor ECUVTHO30™CNI0.65|ECUV H030"1N|0.65 ECUV1HO80" IPN |0.65|ECUV1HO30 RN|0.65, ECUV1Hoga. sNlo.65lECuv1HO30° ‘TN Jo. @5|ECUVIHO30. UNI0.65 
4 | 405 pF [ECUVIHO4OCICN 0.65 ECUVT HO40_IN 0.65 ECUV1H040_1PN |0.65ECUV1HO40_ RN 0. 65 ECUV1HO40. 'SN/0.65 ECUVI H040. ITN |0.65IECUV1H040. UNI0.65 
5 (D)_|ECUVTH050.CN).65|ECUV1HO50_IN 0,65 ECUVIHO50PN | 0.65|ECUV1H050 RN|0.65 ECUVH050. ‘SN'0.65ECUV1H050° TN |0.65ECUVIHO50.UNIO.85 
6 ECUVIHOBODCN bo 65 ECUVHOBODN 0.85 ECUV HOBODPN | 0.65|ECUV' HOGODRN!0.65 ECUV! HOSODSN|0.65 ECUV{HOGODTN |0.65|ECUVIHO6ODUN 10.65 
7 | 405 pF IECUVIHO7ODONIO. @5|ECUV'HO700N b 85 ECUV1HO70DPN | 0.65| ECUV1HO70DRN 0.65 ECUVIHO7ODSN 10.65 |E ECUVIHO7ODTN |o6slecuyt HOTODUN [0.65 
8 | 0) __IECUVTHO8000N10.65 ECUVHO800N 0.65 ECUV1HOB0DPN | 0.65| ECUVHO8ODRNI0.65 ECUVHO8ODSN (0.65 ECUV1HOSODTN (0.65 |ECUVHOBODUN (0.65 
me: |ECUVHOQODCN [0.65 ECUVIHOSODN [0 65|ECUVHOQ0DPN | 0.65|ECUV' HOSODRN 0.65] ECUVHOODSN (0.65/ECUVHOQODTN |0.65 |ECUV1HOS0DUN 0.65 
ro 4o | #8 on |ECUVIHi00-CNO.S|ECUVIHiO0 NO.@S ECUVIHi00. PN OSSIECUVTHT00 RNO.SS|ECUVINIOO SNIOSSIECUVIHTO0 TIN O@S|ECUVTHTOO UN(065 
2 | ECUV1H120/ICNI0.651ECUV1H120. IN[0.65ECUV1H120. PN |0.65|ECUV1H120 RN 0.65 ECUV1H120 SN10.65|ECUV1H120 ‘TN 10.65|ECUV1H120. UNI0.65 
15 ECUVIH150_ICN)0.65|ECUVIHI50_ IN 0.65 ECUVTHT5O.IPN |0.65/ECUVIH150. IRNJ0.85 ECUVIHI50. SN 0.65 ECUVIH50. TN |0.65[ECUV1H150. UN(0.65 
i ae ECUV1H180_\CN/0,651ECUV1H180._1N'0.65 ECUV1H180 PN |.65IECUVIH180 IRN(0.65 ECUV1H180.SN0 0.65 ECUV1H180 TN [0.65|ECUV1H1801 IUNIO.65 
2 | EQUV1H220" ICN 0.65 |ECUVIH220. IN(0.65 ECUV1H220" PN |0.65|ECUV1H220 IRN(0.65 ECUV1H220 ‘SN 0. @5ECUVIH220 TN | }0.65[ECUV1H220-UNI0.65 
7 | ECUVIH270C1CGI0, 0.65 |ECUV1H270. GI0.65ECUV1H270. IPN |0.65IECUVH270_RN|0.65 ECUV1H270' ISN 0.65|ECUVA H270 | 0,65|ECUV1H270_|UN(0.65 
33 | ECUV1H330_.0G)0.65|ECUV1H330.'G/0.65 5 EOUV' H330_PN |(.65|ECUV1H330_[RN'(.65 ECUV1H330. SNI0.65|ECUV1H330 TN |Q.65.ECUV' 1330. 1UN|0 UNIO.65 
39 ECUV1H390_10G)0.65|ECUV1H390 1G)10.65 ECUV1H390._ PN ae H390_RN0.65) ECUVIH300. S| 0,65 ECUVH390. TN | 0.65 |ECUV1H390-1UN|0.65 
47 ECUVIH470_1OG|0.65IECUV1H470. GI0.65ECUV1H470 (PN |0.65|ECUV1H470. RNI0.65 ECUVH470 ‘BN 0.65|ECUV1H470. ITN [0.65/ECUV1H470_ UNI0.65 
| 56 | ECUVH560" \CGIO0.65|ECUV1H560.G/0.65|ECUVH560" PN | 0.65|ECUV'1H560. |RN(0.65 ECUV1H560. SN/0.65/ECUVH560 ‘TN |0.65|ECUV1H560. UN|0.65 
68 ECUV1H680_10G 0.65 ECUV1H680.1G(0.65 ECUV1He80 PN |0.65/ECUV1HE80. RN'0.68 ECUV1He80 ISNI0.65 ECUV1HE80._TN 10.65 EQUV1HE80 IUN|0.65 
gn ECUV1H820" ‘OG)0.65 ECUV1H820:IG/0.85 ECUV1H820_ PN |(.65|ECUV1H820_|RN|0.65 ECUV'H820' ‘SNI0.65|ECU ECUV1H820 ITN | 0.65 @5|ECUV1H820._|UNI0.65. 
100 | ECUV1H101) ICGI0.65ECUV1H1011 10.65 |ECUV1H101! PN |.65|ECUV1H101. IRN0.65 ECUV1H101 ISNI0.65/ECUVIH101 ITN [0.65/ECUV1H101! UNI.65 
490 | 459% ECUVIH1211 ICGIO.65|ECUVIH12111G10.65 ECUVTHi21) PN 0.65 ECUV1H121! RNIO.65 ECUVIH121| SNIO.65|ECUVIH121 ‘TN 0.65 ECUVIHH21 1UNIO.65 
150 W) — |ECUVIH151" CGIO.6sIECUV1H1611 160.65 ECUVIHI51_ IPN | O.65|ECUVIH151l IRNIO.65) ECUV1H151) SN'0.65|ECUVIH161! "TN |O.65IECUVIH151/ 1UNI0.65 
480 | or ECUVIH181! ICGI0.65ECUV1H1811_1G/0.65 ECUV1H181I_1PN |0.65|ECUV1H181._RN|0.65 ECUV1H181l_SNI0.65|ECUV1H181' TN [0.65IECUV1H181\UNI0.65 
220 | 410% |ECUV1H2211 OGI0.65IECUV1H221" a'0.65 IECUVTH2211(PN|0.65|ECUV1H221) IRNI0.63 ECUV1H221) SN10.65 ECUVIH221 ITN 10.65 ECUVIH221" UN|0.65 
970 | (Kk) ECUVTH2710]CGI0.65|ECUV1H271..1G D.65|ECUV1H271/0PN| 1.0 ECUV1H271I IRN) 1.0) ECUV1H2711 SNI 4.0 [ECUV1H2711 ITN | 1.0 ECUV1H2711.1UNI0.65 
330 | ECUV1H331! CGI0.65|ECUVI 931116 ).65 ECUVIH33iLIPN | 1.0 JECUV1H331i_RN) 1.0 ECUVTH331l_SN/ 1.0 [ECUVIH831I TN | 1.0 TECUVIHR31C1UN|0.65 
390 | ECUV1H301ICGIO. @5|ECUV H30171G10.65) ECUV1H391LRNI 1.0/ ECUV1H3911.SNI 1.0 ECUV1H391-TN | 4.0 JECUVIH391/1UX 0.65 
470 | ECUV HA7AIICX 0.65 @lecuvina7incloes| | EOUVIHA7IL SN] 1.0 IECUVIHATAL/TN 1.0 |ECUV1H47 1L1UX|0.65 
560 ECUV1H561L_|CX/0.65 IECUV Ho611 1G /0.65 Packaging Style Code ECUV1H561!_|UX 0.65 
680 ECUVTHE8!ICX|0.65ECUV1H8iLIG[0.65 | [ECUVtHe8iC 1Ux|0.65 
| g20 | ECUV1H821CICX 0.65 ECUV1H8211X 0. 65 ; | T TECUviH82iL1Ux10.65 
1000 | ECUVIH1021. ox|0.65| ECU H1020x'0.66! iz i [ | _[ECUVIH102.UX|0.65 
1200 ECUVIH122-1Cx|0.65|ECUVIH122.X/0.65] | | |ECuvtHi22-1ux/0.65 
1500 ECUV1H152.1CX(0.65|ECUVIHT 52Xx(0 65 | ECUV1H15201UX 0.65 
1800 ECUVIH182_1GX 0.65 ECUVIHT82°X. 65| [EQUVTH182-1UK(0.65 
2000 FUCV1H2220-1CX (0.65/ECUV1H2220K (0.65 ECUVIH2220]UX 0.65 
2700 ECUVH272--CXI 1.0 ECUV1H2727x'10.65| | ‘ECUV1H272._1UX10.65 


(Cap. Tol. Code)* 


* Packaging Style Code: “V” for Taped Version (Taping pitch: 4 mm) and “x” for Bulk Type, 
™ Capacitance Tolerance Codes. 
*™ Capacitance values of “E24” series and capacitance tolerance of +5% are available on special order. 
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Ceramic Multilayer Chip Capacitor 


(0402 - 


1206) 


ECU Series 


Standard Products for “12” Type, (EIA “0805” Type), Taped Version 


a ae _ B/X7R 7 (en ae FEV E/Z5U 
Capacitance Capacitance | __ 50VDC | ~—— 25 VDC __—_s| Capacitance 50 VDC PONG * oo. cn: SOvOC . 
(DF) Tolerance Dim. Dim. | Tolerance Dim. Dim. Dim. 
Part No a Part No. ie Part No. T Part No. Ty Part No. yh 
(mm) (mm) (mm) (mm) (mm) 
200 ECUV1H221 BN 0.65 ' | 
270 ECUVIH271KBN [0,65 
330. ECUV1H331 BNI065! | a | ; i - 
390 ECUV1H391KBN |0.65 
470 ECUVIHA71 BNIo.65) a > ; 
| 560 ECUVIHS61KBN 10.65) i | —_ ; a a 
680 ECUV1H681 BN 0.65 ft an 
| 909 ECUV1H821KBN 10.65 | a j 
4000 EcuviHiog BNioes|  (itt(‘a;”é*S” ECUVIHIO2ZEN (0.65 | 
4200 ECUV1H122KBN 10.65 7 
~ 1500 ECUVIH152: BN 10.65 | ECUV1H152ZFN |0.65 
1800 ECUV1H182KBN (0.65 “ee 4 | 
lesa | Wootendh Ne Al L_ af = | ee 
2200 ECUVIH222 BN 0.65 | ECUV1H229ZFN | 0.65 ae 
2700 ECUV1H272KBN 10.65 | i ro 
q 3300 | 10% ECUVIH832 BNIO.65) i ECUVIHS32ZEN |0.65 al 
3900 | (K)__ | ECUVIH392KBN |0.65 : a ees ft 
| 4700 or ECUVIHA72. BG [0.65 | i 20” | ECUV1H472ZFN 10.65 |} a 
5600 | +20% |ECUVIH562KBG |0.65 Zz) 
6800 (M)  ECUV1H682 BGlo65| | ECUV1H682ZEN |0.65 ] -_ 
8200 ECUV1H822KBG (0.65 | ah : 
10000 ECUVIH103 BG 0.65 _ ECUVIH103ZFG 10.65 | ECUVIH103MENI 1.0 
12000 ECUVIH123KBX 10.65 -_ _——té—‘<CSY | 
15000 ECUV1H153. BX 10.65 ECUVIH153ZFG 10.65 | : ECUVIH153MEN! 1.0 
18000 ECUVIH183KBx 10.65 ECUVIE183KBX 10.65 
22000 ECUVIH223 BX (0.65 [ECUE1E228. BX 10.65. ECUV1H2232FG 10.65 | ECUV1H223MEN) 1.0 
27000 ECUV1H273KBX | 1.0. [ECUV1E273KBX 10.65 | ~ | | —_— 
33000 ECUV1H333° BX! 1.0 [ECUV1E333™BX 10.65 FECUV1H333ZFX |0.65 - ECUVIH333MEN) 1.0 
30000 EOUVHSOSKBX 1.0 |ECUV1E393KBX | 1.0 _ r 7 
47000 (Cap. Tol, Codey"! ECUVIEA73 BX | 1.0 |  ECUVIHATaZEX 10.65 | ECUVIH473MEN! 1.0 
56000 ECUV1ES63KBX | 1.0 | 
68000 (Packaging Style Code)*. ECUV1HG83ZFX 10.65 | ECUVIEG83ZFX | 0.65 
- 400000 - |  ECUVIH04ZFX 10.65 | ECUVIE104ZFX| 0.65 
150000 | ECUV1E154ZEX 0.65 
220000 ECUV1E224ZFX | 0.65 
* Packaging Style Code: “V” for Taped Version (Taping pitch: 4 mm) and “X” for Bulk Type. 
"+ Capacitance Tolerance Codes. 
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Ceramic Multilayer Chip Capacitor 
(0402 - 1206) 


geU Seles 


Standard Products for “13” Type (EIA “1206” Type), Taped Version [Rated Voltage 50 VDC] 
CANPO) SUGP | PANI50) | | RAN220) | |  SAIN330) TANA70} | _UAN750) | 
Capacitance | Capacitance Dim. Dim. Dim. [Dim.’ 'Dirn. Dim. Dim. | 
(OF) Tolerance Part No. i. Part No, T Part No. i Part No. | T Part No. T Part No. t Part No T | 
it in (en) | (mm mm mms tn (mm) 
0.5 _|40.25pF(C) | ECUVIHORSCOM 0.65 |ECUVHORSCM | 0.65) ECUVHORBCPM| 0.65 ECUVHORECAM |0.65 ECUVIHORSCSM (0.85! ECUVHORSCTM | 0.65, ECUV'HORECUM |065 
4} FECUV1HO10. (CM!0.65/ECUV1HO10 'M | 0.65) ECUV1HO10 “PM 0.65] ECUV1 HOTO RM/0.65| ECUVHO10 SM110.65] ECUVTHO10. TM | 0.65)ECUVIHOT0. UM | (0.65 
15 | 40.25 pF |ECUVIHIRS (CM|(.65|ECUVIHIRS. M | 0.65| ECUV1H1R6. IPM| 0.65) ECUV1HIR5. RM 0.65] ECUVIH1RS. SM [0.65 | ECUVIH1R5. TM | 0.65|ECUV1H1R5_ UM /0.65 
2 | (© |ECUvtHO20 icM|0.65/ECUv1HO20_M | 0.65) ECUV1H020" Pala 65) ECUV1HO20 RM 0.65) ECUVIH020 SM [0.65] ECUV1H020. TM | 0.65] ECUV1HO20 UM [0.65 
"3 | or _ |ECUVIHO80 CM/0.65/ ECUVTHO30. wt | 0.65] ECUVTHOB0 "PMI 0.65| ECUV1HO30 RM 0.65) ECL HO30 ‘SM. 85) ECUVIHO30. TM | 0.65, ECUVIHOGO. UM [0.65 
4 | 40.5 pF |ECUV1HO40 CM] 0.65|ECUV1HO40._M | 0.65! ECUV1HO40. (PM 0.65] ECUV7HO40. AM 0.65] ECUV1H040 SM |0.65/ ECUVHO40 TM | 0.65/ ECUVHO40 UM [0.65 
8 |) _JECuvtHos0 ;cM| 0.65] ECUVH050 IM | 0.65) ECUVH050 PM) 0.65) ECUV1H050. RM 0.65) ECUV1HO50 'SM 0.65) ECUVtHO60. TM | 0.65] ECUVHO60_ UM (0.65 
6 | ECUV1HO60D0M | 0.65) ECUVHO6ODM | 0.65) ECUVHOB0DPM| 0.65! ECUV1HO60DRM |0.65| ECUViHOBODSM 0.65) ECUVTHOBODTM | 0.65, ECUVTHOBODUM [0.65 
_7___| #05 pF | ECUVIHO7ODCM | 0.65) ECUV1HO70DM | 0.65) ECUVHO7ODPM 0.6 ECUVHO7ODRM | 0.65, ECUVHO7ODSM (0.65) ECUV HO7ODTM | 0.65) ECUVTHO700UM (0.65. 
g (0) | ECUVIHO80DCM! 0.65] ECUVHOBODM | 0.65) ECUVHOBODPM| 0.65] ECUV1HO800RM | 0.65) ECUVHOB00SM [0.85 | ECUVTHOBODTM | 0.65] ECUVHOB0DUM 0.65 
9 |__| ECUVHO90D0M; 0.65] ECUVHO90DM | 0.65] ECUV1HO90DPM| 0.65) ECUVIHOSODRM | 0.65, ECUVH@0DSM |0.65| ECUV1HO90D7M | 0.65) ECUVHO90DUM |0.85 
to__| S82) [ECUvHt00 CM|0.65! ECUVIH100 'M | 0.65) ECUVH100 PM) 0.65| ECUVTHT00 RM0.65| ECUVTHT00_SM [0.651 ECUVTHT00 TM | .65|ECUVTHt00 UM [0.65 
Cee 4 ECUVIHT20. CM) 0.65/ECUVIHT20_ IM | 0.65] ECUVTH20 [PM 0.85) ECUVTH120_AM 0.651 ECUVTHT20 SM 10.65| ECUV1H120 TM | 0.65) ECUVH120 UM 0.65 
6 ECUV1H150. ICM! 0,65|ECUV1H150. M | 0.65| ECUV1H150 'PM 085] ECW IHI60 RMi/0.65| ECUV1H150. SM 10.65|ECUV1H150 TM | 0.65] ECUV1H150 UM [0.65 | 
te ECUVIH180" CM] 0.65/ECUV1H180_M | (0.65! ECUV1H180. [PMI 0.65] ECUVIH180_RM/0.651 ECUVIH180 ‘SM /0.65| ECUV1H180_TM | 0.65) ECUV1H180_UM 10.65 
ee: ECUVIH220. (OMI 0.65! ECUV1H220. M | 0.65 ECUVIH220 PMI 0.65 5 ECUVIH220 Ml 0.65) ECUV1H220 SM |0.65| ECUV1H220 TM | 0.65! ECUV1H220. UM 0.65, 
27 ECUVIH270_(OM|065| ECUVTH270 M | 0.65| ECUVTH270 IPM 0.65) ECUVTH270 RM|(65| ECUVIH270 SM |Q65! ECUVIH270 TM | 0.65/ECUVIH270. UM 0.65 | 
oe ECUV1H330 CM 0.65] ECUV1H330) IM | 0.65| EOUVIH830_PMl 0.65] ECUVTH330_ IRM 0.65] ECUV1HS30_ SM 10.65] ECUVTH330 TM | 0.65] ECUVTH30 UM [0.65] 
9 | ECUVIH300..CM! 0.65] ECUV1H390_M | 0.65] ECUVH300 IPM 0.65] ECUVHG90_RM0.65) ECUVH390_SM 10.65] ECUV1H390. TM | 0.65] ECUVH390_UM|0.65 
= a ECUVIH470. CM) 0.65] ECUV1H470 IM | 0.65) ECUVTH470 'PM|0.65| ECUVTH470_RM 0.65] ECUV1HA70 ‘SM 0.65] ECUVIH470. TM | 0.65) ECUVIH470 UM [0.65| 
56 ECUVTH560 (CM 0.65/ECUVTH560 M | 0.65] ECUV1HS60 [PM 0.65| ECUVTH560 AM|0.65] ECUVTHS60. SM 0.65 | ECUV1H560. ‘TM | 0.65) ECUVTHS60_ (UM [0.65 
68 ECUV1H680.(CM| 0.65] ECUVH680_M | 0.65) ECUVH680_PM 0.65| ECUVIH680. RM 0.65] ECUVTHE80._ SM [0.65] ECUVH680. TM | 0.65! ECUV1H680_UM|0.65 
8 ECUVIH820_(Cw| 0.65] ECUVTH820_(M [0.65] ECUVIH820 (PM 0.65/ECUV1H820 AM|0.65) ECLVTH820 SM |o.65| ECUVtH820 TM | 0,65| ECUV1H820_'UM [0.65] 
100 ECUVIHIO1| (CH|0.65| ECUVIH101 'H | 0.65! ECUVTHIOt iPM 0.65 ECUVIHIOT RM|0.65/ ECUVIHTOT. SM [0.65/ ECUVIHIO1. TM [0.65] ECUVIHTOT UM (0.65 
120 ECUVIHI21i (CH 0.65| ECUVTHI21 H | 0.65) ECUVIH121"IPM| 0.65] ECUVIH121! IRM|0.65) ECUVIH21! SM [0.65] ECUVIHT21. TM |0.65| ECUVIHT21 UM 0.65 
150 | ECUVIH151 (CH) 0.65] ECUVIH151 'H | 0.65] ECUVIH1St PM] 0.65) ECUVIH151 RM 0.65, ECUVTH151 SM 0.65, ECUVIH1S1 TM | 0.65] ECUVIH1St UM [0.65 
180 | ECUVIH181. (CH/0.65| ECUVTH181. H | 0.65] ECUV1H181, PM) 0.65[ECUVTH18?. RM 0.65! ECUVTHT81 SM |0.65|ECUVIH181. TM | 0.65/ECUVIH181_ UM 0.65, 
220 | 25%" | ECUVTH221. (CH)0.65) ECUVTH221. iH | 0.661 ECUVIH221 PM] 0.65] ECUVIH221 RM 0.65] ECUVIH221 SM [0.65 /ECUVTH221. TM | 0.65|ECUVIH221. UM [0.65 
270 |) ECUVTH271! CH] 0.65) ECUVIH271| 1H | 0.65) ECUVIH271. PM) 0.65) ECUVIH271 RM|065| ECUVTH271 SM [0.65)ECUVTH271 TM 0.65) ECUVIH271. UM 0.85: 
390 | or —TECUVTH331|_CH|0.65/ ECUVIH331, H | 0.65] ECUVH331! PMI 0.65] ECUVTH331| RM 0.65] ECUVIH331_ SM (0.65) ECUVIH331. TM | 0.65] ECUVTH331_ UM [0.65 
390 | -H10% | ECUVTH301 ICH] 0.65) ECUVH391_H | 0.65) ECUV1H391. PM 0.65| ECUVTH3G1| RM 0,66] ECUVIH391, ‘SM 10.65) ECUVIH391, TM | 0.65] ECUVH391! (UM (0.65 
470} (K)—FECUV1HA71! (CH 0.65) ECUV1H471) IH | 0.65] ECUVIH471| PMI 0.65 ECUVIH471_ RM/0.65] ECUV1H471. ‘SM [0.65] ECUVIHA71, TM | 0.65] ECUVIHA71\_UM|0.65 
560 ECUVTHS61) ICH 0.65! ECUVH561' H | 0.65) ECUV1H561 PMI 0.65] ECUV1H561. RM, 0.65, ECUV1H561. ‘SM |0.65| ECUVIHS61) TM | 0.65! ECUV1H561) (UM (0.65 
680 ECUV1H681' (CH) 0.85) ECUV1H681' iH | 0.65] ECUV1H681. IPM! 1,0 | ECUV1H681! RM! 0.65] ECUV1H681 SM [0,65/ ECUV1H681. TM | 0.65, ECUV1H881, (UM 0.65 
820 ECUV1H821i (CH 0.65) ECUV1H821! H | 0.65 ECUV1H821. PM) 1.0 | ECUV1H824) RM) 1.0) ECUV1H8211 SM) 1.0 | ECUV1H821' ITM | 0.65] ECUV1H821! 'UM (0.65 
1000 ECUV1H102-ICW) 0.65] ECUVH1021 1H [0.65] ECUV1H102. PM) 1.0 | ECUV1H102. RM! 1.0 | ECUV1H201\ SM | 1.0 |ECUV1H102. TM | 7.0 | ECUV1H102 UM 10.65 
1200 EOUVIH1221 (CW 0.65] ECUV1H1221 1H | 0.65] ECUVIH122 IPM] 1.0 |ECUVTH1221 RM) 1.0 | ECUVTH122 ‘SM 1.0 |ECUVIH122.TM | 1.0 [ECUVIH122 UM 0.65, 
1500 ECUVIHT52, (Cw) 0.65| ECUVTH62) H | 0.65| ECUYIHT52 PM 1.25| ECUY1H162_RM| 7.25| ECUYTH152. SM [1.0 |ECUVIHi62 TM | 1.0 [ECUVTHT52. UW/|0.65 
1800 | ECUV1H182. |W! 0.65| ECUVIH182.H |0.65| __(Packaging Styles Code)" [ECUY1H182_ SM |1.25] ECUY1H182_TM | 1.25 ECUV1H182: [UW [0.65 
2200 EUCV1H222 ICW) 0.65! ECUV1H222 IH | 0.65 I: ECUY1H222: ITM | 1.25/ECUV1H222. ‘UW 0.65 
2700 ECUV1H2720ICW) 0.65] ECUV1H272. 1H | 0.85 | | | |FCUV1H272 (UW 10.65 
| 3300 | ECUV1H332 CW] 0.65) ECUV1H332. iW 0.65] ECUV1H332.1UW 10.65 
3600 _| ECUV1H392._1CW| 0.65|ECUV1H302.W | 0.65) | ECUVIH302, ‘UW 10.65 
4700 ECUV1HA72_ CW, 0.65) ECUV1H472.1W | 0.65 ECUV1H4721 IUW (0.65 
5600 ECUV1H562 ICW) 1.0 |ECUV1H562 |W | 0.65) | ECUV1H562 UW 0.65 
6800 ECUV1H6821 IOW) 1.0 | 
8200 ECUY1H822_ICW/ 1.25) | | 
10000 EOUY HOG CW) 1.23 | | 


(Cap. Tol. Code)* 


: Packaging Style Code: “V” for Taped Version (Taping pitch: 4 mm) and “X’ for Bulk Type. 


alae 


|: Capacitance Tolerance Codes. 


a7 Capacitance values of “E24” series and capacitance tolerance of +5% are available on special order. 
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Ceramic Multilayer Chip Capacitor 


(0402 - 1206) 


Standard Products for “13” Type, (EIA “1206” Type), Taped Version 


Capacitance 
(pF) 


100000 
120000 
150000 
220000 
330000 
470000 
680000 
1000000 


B/X7R E/Z5U 
Capacitance) ss 100VDN,— (ss | OO BV __60VD0, 
Tolerance Dim. Dim. Dim. Dim 
Part No T Part No Ti) Part No. ila Part No i 
2 : itm) tr) _ [(mm) rm) 
ECUV1H221 IBM | 0.65 
—— | ECUVIH271KBM | 0.65) ; - _ 4 
: ~~ |) ECUVIH831 IBM 10.65; : - 
oa - |) ECUVIH391KBM | 0.65! ; he 
| ~ ECuvina71 BM | 065) PO : 
acne: | eouvinserke | oss) 
a | ECUVTN6ST IBM | 0.65) = [ a oe 
ECUV1H821KBM_ | 0.65 en 
~ ECUV2A102KBM | 1.0 | ECUV1H102 IBM | 0.65 a _ : 
~ ECUV2A122KBM | 1.0 | EGUV1H122KBM | 0.65 a 
| ECUV2A152KBM | 1.0 | ECUVIH152 IBM | 0.65 
~ ECUV2A182KBM | 1.0 | ECUV1H182KBM | 0.65 | 
ECUV2A222KBM | 1.0 | ECUV1H222 BM | 0.65 | 
ECUV2A272KBM | 1.0 | ECUV1H272KBM | 0.65/ 
ECUV2A332KBM | 1.0 | ECUV1H332' IBM oe 
~ ECUV2A392KBM | 1.0 | ECUV1H392KBM 0.65 | } J 
 ECUV2A472KBM | 1.0 | ECUVIH472 IBM | 0.65 ( ae 
+10% | ECUV2A562KBM | 1.0 | ECUV1H562KBM | 0.65 | a 
(Kk) | ECUV2A682KBM | 1.0 | ECUVIH682 IBM | 0.65) ; —_ 
or ECUV2A822KBM | 1.0 | ECUV1H822KBM | 0.65). 
+20% | ECUV2A103KBM | 1.0 | ECUV1H103 1BM | 0.65! | (| ECUVIH103MEM | 1.0. 
(M) ECUV2A123KBM | 1.0 | ECUV1H123KBM | 0.65 | 
/ ECUV2A153KBM | 1.0 | ECUV1H153 IBM | 0.65 | ECUV1H153MEM | 1.0 
FCUV2A183KBM | 1.0 | ECUVIH183KBM | 0.65 
ECUV2A223KBM | 1.0 | ECUViH223°1BM | 0.65 i ECUV1H223MEM | 1.0 
' ECUV2A273 IBM | 1.0 | ECUV1H273KBM_ | 0.65 
_ECUV2A333 IBM | 1.0 | ECUV1H333BM | 0.65| ECUV1E333 BW [0.65 | ECUV1H333MEM | 1.0 
/ ECUVIH393KBM | 0.65) ECUVIES93KBW [0.65 | 
FCUV1H473 IBM | 0.65! ECUVIE473-IBW 10.65 | ECUVIH473MEM | 1.0 
ECUV1H563KBM | 0.65| ECUVIES563KBW |0.65 
| i ECUVIH683.IBM | 1.0! ECUVIE6830IBW [0.65 | ECUV1H683MEM | 1.0 
ECUVIH683KBM | 1.0) ECUVIE823KBW |0.65 
ECUVIH104 IBM | 1.0 | ECUVIE104IBW | 1.0 | ECUVIH104MEM | 1.0 
| (Packaging Styles Codey" ECUVIE124KBW | 1.0 
| | | ECUVIE1S4 BW | 1.0 
(Cap. Tol. Code)* | 
| 


ECU Series 


*\ 1: Capacitance Tolerance Code. 


™ Packaging Styles Code: “E” for Taped Version (Taping pitch: 2 mm) and “xX” for Bulk Type. 
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Ceramic Multilayer Chip Capacitor 


(0402 : 1206) ECU Series 


Standard Products for “13” Type, (EIA “1206” Type), Taped Version 


NPO/COG | 
Capacitance | Capacitance 50 VDC 100 VDC 
(OF) Tolerance Dim. Dim. 
Part No. T Part No. ile 
(mm) (mm) 
1.0 ECUV1HO10CCM 1.0 FCUV2A010CCM 1.0 
4.2 FCUV1H1R2CCM 1.0 ECUV2A1R2CCM 1.0 
15 ECUV1H1R5CCM 1.0 ECUV2A1R5CCM 1.0 
1.8 +25 | ECUV1H1R8CCM 1.0 ECUV2A1R8CCM 1.0 
2.9 oF ECUV1H2R2CCM 1.0 ECUV2A2R2CCM 1.0 
27 ECUV1H2R7CCM 1.0 ECUV2A2R7CCM 1.0 
3.3 ECUV1H3R3CCM 1.0 ECUV2A3R3CCM 1.0 
3.9 | FCUV1H3R9CCM 1.0 ECUV2A3R9CCM 1.0 
47 | ECUV1H4R7CCM 1.0 ECUV2A4R7CCM 1.0 
5.6 +5 ECUV1H5R6DCM ioe! _ ECUV2ASREDCM 1.0 
6.8 oF ECUV1H6R8DCM 10 | ECUV2ABR8DCM 1.0 
8.2 ECUV1H8R2DCM 1.0 | ECUV248R2DCM 1.0 | 
10 | ECUV1H100JCM 1.0 ECUV2A100JCM 1.0 
42 FCUV1H120JCM 1.0 ECUV2A120JCM 1.0 
15 — ECUV1H1505CM 1.0 ECUV2A150JCM 1.0 
a ee ECUV1H180JCM 10 | ECUV2A180JCM 10 | 
29 | ECUV1H220JCM 1.0 — ECUV2A220JCM 4.0 
27 | = ECUV1H270JCM ECUV2A270JNCM 1.0 
33 | ECUV1H330JCM — ECUV2A330JCM 4.0 
39 ECUV1H390JCM ECUV2A390JCM | 1.0 
| 47 — ECUVIH47QJCM | 4.0 ~ ECUV2A470JCM at 80 
56 J=t5% | ECUVIHS60JCM 4.0 _ ECUV2AS60JCM|_1.0 
82 | ECUV1H820JCM_ 1.0 | ECUV2A820JCM 1.0 
100 — ECUVIH101NCM | 1.0 _ ECUV2A101JCM 1.0 
120 K=+10% | ECUV1H121JCM. 1.0 ECUV2A121JCM 1.0 
150 ECUV1H151JSCM TOs _ ECUV2A151JCM 1.0 
180 ECUV1H181JCM Ome ECUV2A181JCM oa 
290 ECUV1H221JCM 1.0 — ECUV2A221JCM 1.0 
330 ECUV1H331JCM 10. | ECUV2A331 JCM 4.0 
300 FCUV1H391JNCM 1.0 ECUV2A391 UCM 1.0 
470 FCUV1H471NCM 10 | ECUV2A4715CM 1.0 
560 ECUV1H561JCM | 1.0 ECUV2A561JCM 1.0 
680 ECUV1H681JCM. | 40 | —_ECUV2A681NCM 1.0 
820 FCUV1H821JCM 1.0 ECUV2A821JCM 1.0 
1000 FCUV1H122JNCM 1.0 ECUV2A122JCM 1.0 
1200 ECUV1H122JNCM 1.0 (Packaging Code™") ; 
1500 ECUV1H152JCM 1.0 
4800 ECUV1H182JCM 1.0 
2200 | | ECUV1H222JCM 1.0 
Capacitance Tolerance Code. ij 


** Packaging Styles Code: “V”, “Y” for Taped Version (Taping pitch: 4 mm) and “xX” for Bulk Type. 
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Ceramic Multilayer Chip Capacitor 
(0402 - 1206) 


ECU Series 


Capacitance 
(pF) 


_ F/Y5V 


Capacitance 


__25VDC 


16 VDC 


Tolerance 


Sige Seco 


Part No. 


Part No. 


100000 


120000 
150000 


220000 
330000 


L 
470000 
680000 


4000000 


/ECUV1H102ZFM 


ECUV1H152ZFM 


ECUV1H222Z7FM 


0.65 


ECUV1H332ZFM 


ECUV1H682ZFM 


ECUV1H103ZFM 


ECUV1H472ZFM 


0.65 


0.65 


ECUV1H153ZFM 


ECUV1H2232ZFM 


ECUV1H333ZFM 


ECUV1H473ZFM 


ECUV1H683ZFW 


ECUV1H104ZFW 


ECUV1E104ZFW 


ECUV1H154ZFW 


ECUV1E154ZFW 


ECUY' H224ZFW 


0.65 


ECUVIE224ZFW 


(Packaging Styles Code)** 


ECUV1E334ZFW 


— 


ECUV1 EA 7AZFW 


(Cap. Tol. Code)* 


ECUV1C684ZFW 


14.0 
L 


ECUY1C105ZFW 


1.25 


*{]: Capacitance Tolerance Code. 
*™ Packaging Styles Code: “V”, “Y” for Taped Version (Taping pitch: 4 mm) and “xX” for Bulk Type. 
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Panasonic 


Ceramic Multilayer Chip Capacitor 
(0402 - 1206) 


Packaging Specifications 
standard Packing Quantity 


ECU Series 


Size Code Thickness = Paper Taping Embossed Taping Bulk 
10 (0402) 0.5mm Pitch 2 mm: 10000 (50000) pcs./reel | — 1000 pcs./ bag 
11 (0603) 0.8mm me) 2mm: 8000 (20000) pcs./reel _ 1000 pes.bag 
Pitch 4 mm: 4000 (10000) pcs./reel 
Cees mle) 2mm: 10000 (40000) pcs./reel = 1000 pes./bag 
Pitch 4 mm: 5000 (20000) pcs./reel 
12 (0805) or oe 4mm: 8000 (20000) pcs./reel 4000 pes./bag 
Pitch 4 mm: 4000 (10000) pcs./reel 
1.25 mm — — 1000 pcs./bag i 
0.65 mm Pitch 4 mm: 5000 (20000) pcs./reel — / 4000 pcs./bag 
13 (1206) 1.0 mm Pitch 4 mm: 4000 (10000) pcs./reel — 1000 pcs./bag 
1.25mm_ | a Pitch 4mm: 2000 (10000) pcs./reel 1000 pes./bag 
( ) for large size reel 
Reel for Taping Paper Taping 


Feeding hole Chip pocket 


A| Bi|wie lel] pm | me] Po lob] tt tb 
io | 068 | 1.185 07 | 1.0 
+O Oe | +0.05 |_max. max 
bim.| 11 | 4.101 190] 8.0 | 3.50 | 175/200 | 200] 40 | 15 
(mm) * (0603) | 20.10 +0.10 +0.2 +0.05 +0.10 40.05 +0.05 +0.1 a { a { A 
1? { 65 D4 max. max. 
(0805) re +0.2 40.2 mi = silts cuge ce ciate . 


Symbol | A B mie: E W W. 
ES 4 = 

Dim. | 0180) }@60.0+0.5 21.0+0.8 9,040.3 | 1.3+0.2 

(mm) | (33025) | 60min) | 199405) 20 miny | “P95 | 9511.0) | (2,040.5) 


( ): Large size reel 


Leader Part and Taped End 


Tape end 


Size Code 


40 min. Dim. ; 12 1.65 | 24 | 80 | 3.50) 1.75) 40.72.00) 40 | 1.5 | 1.1) 14 
Vacant position (ram) |__(085)_|_ +020 40.2 | 202 40.05 | 4010 | +011 2005 | #01 | 401 | max | max 
13 20 | 36 
(1206) | +02 +0.2 


Leader part 


er rere 

Tere > : . 

a tet te eee, 2 eae 
eet - 


Chip pocket 


200 min. 
Vacant position Top cover tape 


Unit: mm 


| ool Biwl] Fi E| PP | | Po lob] t | b 


Dim. | 13 | 1.95) 36 | 80 | 350! 1.75} 40 | 200; 40 | 15 | 06 | 1.5 


(mm) | 208 | 2020 40.2 | +402 40.05 | +010 | +04 40.05 | +01 | 401 | mex | max Tape running direction 


Panasonic 90 


Ceramic Multilayer Radial Leaded Capacitor ECU Series (Leaded) 


Features 

¢ High Volumetric Efficiency mig ClRG, 

- Packaged for Automatic Insertion NOT 

¢ Excellent Stability AVAILABLE 


¢ Excellent Solderability 
¢ Excellent Moisture Resistance 


Specifications 
item NPO/COG X7R Z5U 
Operating Temperature Range ie a: °C to 125 one a i } +10 °C to 85 °C 
“Rated Voltage | 638VDC _ 100 VDC 63 VDC ~|63vDC — 
| Capacitance Range’ 100-47000 pF | 4.7-22000 pF 3300-100,000 pF 01 pf-2.2uF 
Capacitance Tolerance Or; O76 tO a +10%, +20% +20% 7 
Dielectric Strength | 200% rated VDC for 10 s ia 200% rated VDC for 10's 150% rated VDC for 10s 
Factor/Dissir <15% - <2.5% <4.0% 


: —_ : 7 
100,000 MQ or (1OOOMQ x pF), 50,000 MQ or (500 mQ x pF), 10,000 MQ or (100 nv x uF), 
whichever is less L whichever is less whichever is less 


Q Factor/Dissipation Factor 


= 


Insulation Resistance 


Endurance Test (1000 hrs) 150% rated VDC at 125 °C 150% rated VDC at 125 °C 125% rated VDC at 85 °C 
= ee nel ae ae 


Temperature Coefficient 0 +80ppm/°C 1576 +22% / -56% 
*NPO/COG, X7R - measured at 1.0 VRMS max at 1KHz (1.0 MHz for >100 pF); Z5U - measured at 0.5 VRMS max at 1KHz. 


Explanation of Part Numbers 


E | 


=) 

Common Code ||. Rated Voltage || Rated Capacitance || Capacitance | | Temperature Lead Spacing 
tJ | @3v. |} ORS | O.5pF Tolerance __|| Coefficient _ || A | 2.5mm 
a : (cor O10 ee (© | 4.25pF||C | NPO/COG ITB | 5.0mm 
100 | 10pF D | #.5pF ||B | X7R 


101 | 100pF 45% |} E | Z5U 


102 | 1KpF aul 
103 | 10KpF +20% 


ECU 


9] Panasonic 


ECU Series (Leaded) 


Case Configuration by Case Code 


Ceramic Multilayer Radial Leaded Capacitor 


Capacitance change versus temperature 


Characteristic Curves 


n 
n 


10.0 mm 
Lead Length = 30.5 mm Min. 
Lead Diameter = 0.55 mm 


H max. = 11.5 mm 


T max. 


5.0 mm 
=2.5:17mM 
5.0mm 

H max. =6.5 mm 
=3. mM 
=5.0mm 
2.9mm 

5.0 mm 


H max. = 5.5 mm 
=5,0 mm 


H max. = 6.5mm 
= 3.1mm 


= 7 oO mmM 
H max. = 9.0 mm 


T max. 


me wamed|ae 


Case ae 
Case one B 
Case Code C 
Case Code D 
Case Code E 
ane 


L_ max 

Tomax. 
L max. 
T max. 
| max. 
T max. 
L max. 
T max. 
L max. 
L max. 


RANT: MERE ORRERG: 
en, oye 
ANN ITTY Ty. 
i tT | Wy TT 
S58 Seenr STRIP LEREEY 
PTiTIV TTT, 
TTT TTT. 
TIT ATT, 
BESZGREREEP 


= 
y 
Ss 
x 
x“ 


7/, Volerance range 


EEE SSN ON QAO BEBE, 
ot Se o o o a o o 


whi 
~ 
Sie 


X7R ceramics (typical values) 
Z5U ceramics (typical values) 


COG ceramics 


Panasonic 


92 


Ceramic Multilayer Radial Leaded Capacitor ECU Series (Leaded) 


Part Number Selection Guid 


93 


Capacitance Part Number Part Number Part Number Part Number Part Number Part Number 
OF = Case A Case B Case C Case D Case E Case F 
NPO/COG 50-63 VDC | 
7 100 ECUSIJ101JCA_ | | ECUS1J101JCB 
120 FCUS1J121JCA FCUS1J121JCB 
150 «|: EQUS1J151JCA | | ECUS11511JCB 
180 ECUSIJ181JCA | | ECUS1J181JCB | 
220 ECUS1J221JCA | ECUS1J221JCB | | 
270 ECUS1J271JCA | | ECUS1U272JCB | 
330 ECUS1J331JCA FCUS1J331JCB 
390 |: ECUSIU891NCA | | ECUS1U391JCB_ | 
7 470 | ECUS1J471NCA | ECUS1J471JCB | | 
560 ECUS1J561UCA | }ecussecB | i ft—<“‘<‘i*titi‘CsésOSsSsSsSsSsSCS 
680 | ECUS1J6815CA - | ECUS1J681JCB | 
820. | | ECUS1U821JCA | | ECUS1J821JCB | | 
1000 | ECUS1J102JCA ECUS1J102JCB. | 
1200 __| ECUSTJ122JCA | | ECUS1J122JCB al 
1500 | ECUS1J152UCA ECUS1J152JCB 
1800 | FCUS1J182JCA | | ECUS1J182JCB | | 
2200. ECUS1J222JCA | | ECUS1J2225CB | 
2700 ECUS1J272JCA FCUS1J272JCB | 
3300 ECUS1J332JCA_ | ECUS1J332JCB _ 
3900 | | ECUSTI392CA _| | ECUS1J393JCB 
4700 - FCUS1J472JCA ECUS1J472JCB 
5600 | - | ECUS1J562JCB | 
6800 | a - EW S1J682JCB 
8200 | ; i | ECUS1J822JCB | a 
10000, | i ; | ECUS1J103JCB 
__ 12000 a __| ECUS1J123JCB 
18000 a 7 _ —[. | ECUS1J183JCB 
22000 | | | _| ECUS1J223JCB | 
27000 re See | | ECUS1J273JCB | 
33000 | ood L i FCUS1J333UC 
39000 | ECUS1J393JC 
47000 [ ECUS1J473JC 
NPO/COG 100VDG oe i ; 
4.7 ECUS2A4R7DCA | ‘ECUS2A4R7DCB | : 
5.6 ECUS2A5R6DCA | _ ECUS2A5R6DCB | [ 
6.8 ECUS2A6R8DCA | ECUS2A6R8DCB | 
8.2 | ECUS2A8R2DCA | ECUS2A8R2DCB 
10 ECUS2A100JCA | ECUS2A100JCB 
12 | ECUS2A120JCA_| ECUS2A1200JCB | ss 
15 ECUS2A150JCA ECUS2A150JCB 
18 _ECUS2A180JCA _ECUS2A180JCB 
22 ECUS2A220JCA | |_ECUS2A220JCB 
27 ECUS2A270JCA ECUS2A270JCB_| 
33 ECUS2A330JCA | ECUS2A330JCB 
39 ECUS2A390JCA ECUS2A390JCB | 
a7 EGUS2A470JCA ECUS2A470JCB | 
56 ECUS2A560JCA ECUS2A560JCB_ | 
68 ECUS2A680JCA | ECUS2A680JCB 
82 FCUS2A820J5CA | ECUS2A820JCB 
100 ECUS2A101UCA | | ECUS2A101JCB_| 
120 ECUS2A121JCA | ECUS2A121JCB 
150 ECUS2A151JNCA FCUS2A151JCB 
180 ECUS2A181JCA | ECUS2A181JCB 
220 FCUS2A221 SCA | ECUS2A221JCB 
Panasonic 


Ceramic Multilayer Radial Leaded Capacitor 


Capacitance 
OF 


Part Number 
Case A 


Part Number 
Case B 


Part Number 


Part Number 
Case D 


Part Number 


ECU Series (Leaded) 


Part Number 
Case F 


270 


ECUS2A2725CA 


Case C | 


ECUS2A271JCB 


Case E 


330 


ECUS2A331JCA 


. 


ECUS2ZA331JCB | 


390 


ECUS2A391JUCA 


ECUS2A391JCB 


ECUS2A471JCA 


ECUS2A471JCB 


ECUS2A561JNCA | 


ECUS2A561JCB 


ECUS2A681JCA 


ECUS2A681JCB 


ECUS2A821JCA | 


ECUS2A821JCB 


ECUS2A102JCA 


\ ECUS2A102JCB | 


ECUS2A122JCA 


ECUS2A122JCB 


ECUS2A152JCA 


ECUS2A152JCB | 


ECUS2A182JCB 


ECUS2A222JCB 


ECUS2A272JCB 


ECUS2A332JCB 


' ECUS2A392JCB 


ECUS2A472JNCB 


- ECUS2A562JCB 


— 


~ ECUS2A682JCB | 


aa 


ECUS2A822JNCB 


eee ee 


ECUS2A123JCB 


ECUS2A153JCB 


| ECUS2A183JCB 


3300 


3900 


4700 
5600 
~ 6800 
8200 


ECUS1J562KBA 
ECUS1J682KBA | _ 


_| ECUS1J332KBA | _ 
| ECUS1J392KBA | 
ECUS1J472KBA 


dl 


ECUS1J332KBB | 
ls 


ECUS1J472KBB 


ECUS1JU332KBB 


| ECUS2A223JNCB 


| - 


ECUS1J562KBB | 


ECUS1J822KBA 


L 


ECUS1J822KBB 


ECUS1J682KBB | 


10000 


‘| ECUS1J103KBA | 


ECUS1J103KBB 


~ 12000 


EW S1J123KBA 


ECUS1J123KBB 


19000 


ECUS1J153KBA | 


ECUS1J153KBB | 


18000 


ECUS1J183KBA ie 


| ECUS1J183KBB 


22000 


ECUS1J223KBA 


ECUS1J223KBB_ 


sasih 


2/000 


+ 


ECUS1J273KBA i 


ECUS1J273KBB | 


33000 


+ 


ECUS1J3833KBA 


ECUS1J333KBB | 


39000 


ECUS1J393KBA | 


ECUS1J393KBB 


mt 


47000 


ECUS1J473KBA | 


ECUS1J473KBB 


56000 


ECUS1J563KBA | 


ECUS1J563KBB 


68000 


ECUS1J683KBA 


ECUS1J683KBB 


82000 


+— 


ECUS1J823KBA 


ECUS1J823KBB 


_t 


100000 


ECUS1J104KBA 


ECUS1J104KBB 


+ 


120000 


ECUS1J124KBA 


ECUS1J124KBB 


150000 


ECUS1J154RBA 


ECUS1J154KBB | 


180000 


4 


ECUS1J184KBB 


220000 


ECUS1J224KBB 


2/0000 


ECUS1J274KBB 


330000 


ECUS1J334KBB 


470000 


ECUS1J474RBB 


960000 


ECUS1J564KBB 


680000 


ECUS1J684KBB 


820000 


+— 


ECUS1J824KBB 


1000000 
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ECUS1J105KBB 


Ceramic Multilayer Radial Leaded Capacitor 


Capacitance 
pF 


| X7R 10OVDC- 


aoc 


4 
cares ies 


Part Number 


Part Number 
_CaseB 


~ ECUS2A221KBA | 
ECUS2A271KBA | 


—ECUS2A331KBA _ 
ECUS2A391KBA - 
ECUS2A471KBA 


ECUS2A561KBA 


ECUS2A681KBA 
ECUS2A821KBA _ 
ECUS2A102KBA | 
ECUS2A122KBA 

_ ECUS2A152KBA | 


| ECUS2A182KBA 
~ ECUS2A222KBA | 
ECUS2A272KBA | 
ECUS2A332KBA | _ 


~ ECUS2A392KBA _ 
_ ECUS2A472KBA - 


33000 
39000 


Part Number 
CaseC 


| ECUS2A562KBA | 


-ECUS2A182KBB- 
ECUS2PA222KBB | 


ECUS2A391KBB 


ECUS2A152KBB 


~ECUS2A221KBB | 

a 
/ ECUS2A271KBB | 
 ECUS2A331KBB | 


—ECUS2A681KBB | 
| ECUS2A821KBB | 

~ ECUS2A102KBB 
“ECUS2A122KBB |)” 


Part Number 
Case D 


ECU Series (Leaded) 


Part Number 


cc eee eres 


ECUS2A471KBB | 
| ECUS2A561KBB 


ECUS2A272KBB , 


| ECUS2A392KBB | 


ECUS2A4 72KBB 


Bee Es 


| ECUS2A332KBB. | ; - 


Part Number 
Case F 


ECUS2A562KBB | 


ECUS2A682KBA | 


~ ECUS2A822KBA | 


ECUS2A562KBB 


| ECUS2A822KBB 


-ECUS2A103KBA |” 


fee See ee 


~ECUS2A103KBB | 


~ ECUS2A123KBA 


“ECUS2A123KBB 


| ECUS2A153KBA | 


‘x ECUS2A273KBA 


ie ECUS2A183KBA |. 


| ECUS2A153KBB 


ECUS2A183KBB 


ECUS2A223KBA | 


pili og a 


| ECUS2A223KBB 


ECUS2A333KBA 


ECUS2A393KBA 


47000. 


atts : be 
ECUS2A473KBA | 


| ECUS2A333KBB 


| ECUS2A393KBB | _ 


| ECUS2A473KBB 


56000 


| ECUS2A563KBA 


+ 


ECUS2A453KBB | 


68000 — 


ECUS2A683KBA 


ECUS2A683KBB 


82000 


~ | ECUS2A823KBA | 


- ECUS2A823KBB 


~ 400000. 


_ECUS2A104KBA | 


| 20000 _ 


| ECUS24104KBB 


| ECUS2A124KBB 


150000 


ECUS2A154KBB 


180000 


| ECUS2A184KBB 


_220000_ 


ECUsS2A224KBB 


270000 


| ECUS2A274KBB 


330000 _ 


ECVS2A334KBB 


Z5U 50-63VDC° 


O10 WF 


_ECUS1J103MEA | 


ECUS1J103MEB | 


O15 uF 


ECUS1J153MEA 


| ECUS1J153MEB 


022 uF 


ECUS1J223MEA | 


' ECUS1J223MEB | 


O33 hF 


ECUS1J333MEA | 


047 pF 


ECUS1J473MEA | 


| ECUS1J333MEB | 
|_ECUS1J473MEB 


068 pF 


ECUS1J683MEA 


ECUS1J683MEB 


100pF 


ECUS1J104MEA 


ECUS1J104MEB | 


150WF 


ECUS1J154MEA 


ECUS1J154MEB 


220 F 


ECUS1J224MEA 


ECUS1J224MEB 


330pF 


ECUS1J334MEA | 


| ECUS1JU334MEB 


A70pF 


ECUS1J474MEB 


680pF 


o one 


ECUS1J684MEB 


1.000,F 


| ECUS1J105MEB 


1. 500pF 


ECUS1J155MEB 


2.200n.F 


ECUS1J225MEB 
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Ceramic Multilayer Radial Leaded Capacitor ECU Series (Leaded) 


Tape Packaging of Radial-Lead Capacitors (Taping in accordance with IEC 286-2) 


Dimensions and Tolerances 


2 “i 


init 


P z : i 
P, p= 


SPSS Io evcesseste ee aaa 
o' Za, 


Dimension Lead spacing Tolerance Remarks 
(mm) 254mm | 508mm — 
SS 
——__|—— > 
a 
ons tee ter | IOP 
P 12.7 12.7 +02 £1 de 
Po 51 i 3.85 “67. 
a eT ce ae ee 
eo! 264 | 508 | +0.6/-0.1 ee 
An 0 0 +2.0 Meat Be 
= = ; : t i ae 
W | 180 | 18.0. + : 
Wo 6.9 ; eho, - : min i : Peel force = 5N marunen 
W, 9.0 9.0 +0.5 
W, 1.0 1.0 -0.5 - 
H 18.0 18.0 | +2,0/-0 
H, 16.0 | ‘16.0 10.5 | 
H, O22 | 32.2 | max 
D, 4.0 4.0 +0.2 
t 0.7 0.7 40.2 
L 11.0 10 max 
| 1.0 1.6 max 
KKEOOSS-T 
3440 max. 
Panasonic 
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Electric Double Layer Capacitors 


“Gold” Capacitor 


Features 


e (C memory back-up device (MA range load) 
e Coin type with various terminal style 
e Suitable for application in limited space 


Specifications 


Operating Temperature Range 
Rated Working Voltage 


Item Performance Characteristics 


EL Series 


-25 to +70°C 


~ Nominal Capacitance Range i (assis tO 20F 
aaa ~ ied 


~ Capacitance Tolerance - 
Internal Resistance 


Characteristics at High and Low 
Temperature 


High Temperature Loading 


-25°C & +70°C 
-25°C 


Capacitance change +30% of the measured value at +20°C 


Internal resistance = 5 times of the measured value at +20°C 


Capacitance change + 30% of the initial measured value 


Internal resistance = 4 times of the initial specified value 


Shelf Life 


The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 
exposure at +70°C with no voltage applied. 


Loading with Moisture 


Standard Products Table 


The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 
exposure at +55°C/90 to 95% RH with 2.5V DC applied. 


Rated working voltage Normal capacitance Part number Internal resistance 
[V.DC] [F] [Q] at 1 KHz 
0.10 EECEOEL104 " AQ 
O33 | EECEOEL334 [7 AO 
2.5 0.47 EECEOEL474 [~ | 40 
0.68 EECEOEL684 | | 10 
2.0 EECEOELZOS 1.1 +5 


* 


~ | Terminal configurations A/R VIH 


Panasonic 
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Electric Double Layer Capacitors 
“Gold” Capacitor | EL Series 


Dimensions [mm] 


Terminal: A Terminal: V 


Thickness of terminal Da 
0.2+0.05 Terminal: R Terminal: H 


Terminal: A 

Part No. ae 
~ EECEOEL104A 68 
EECEOELS34A | 95 
“EECEOEL474A | 110. | 
EECEOEL684A [| = 20.0 


“EECEOEL205A 18.5 


Terminal: R 


_EECEOEL104R _ (68, 1 88 8 BO 
FECEOEL334R 9.5 24 13.5 15 29 | 20 4.5 
EECEOEL474R | i110 #=+| 20. 15.0 45 | 28 | 20 | 55 
FECEOEL684R ~ 20.0 16 | 24.0 rf 15 |. 25 | 20 | 55 
FECEOEL205R 18.5 22 22.5 15 3.0 2.0 55 


Terminal: V 


Part No. 
EECEOEL334V 
EECEOEL474V 
EECEOEL684V 
EECEOEL205V 


Terminal: H 


Part No. 
EECEOEL3834H 
EECEOEL474H 
EECEOEL684H 
EECEOEL205H 


Panasonic 


Electric Double Layer Capacitors 


“Gold” Capacitor 


NF Series 


Features 


e IC memory back-up device (uA range load) 


e Large capacitance for long time back-up 


e General purpose 
e 5mm terminal spacing 


Specifications 


* Item 

| Operating Temperature Range 
; Rated Working Voltage 
Nominal Capacitance Range 

| Capacitance Tolerance 
__Internal Resistance 


Characteristics at High and Low 
Temperature 


High Temperature Loading 


Shelf Life 


Loading with Moisture 


Dimensions 


sleeve 


| exposure at +55°C/90 to 95% RH with 5.5V DC applied. 


| The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C 


Pe es eee see == ee, 3 po asa miei enon eevee eee es I 


Performance Characteristics 


' "25 to +70°C 
/55VDC 
"0.022F to 1.0F 

| -20% to +80% (+20 °C) 


, Refer to “Standard products table” for each value "> 


| ! -25°C & +/0°C | Capacitance change | + 30% of the measured value at +20°C 
od 7 a oe - —_ 7 ‘ 
| i -25°C | Internal resistance | = 5 times of the measured value at +20°C : 


_ Capacitance change +30% of the initial measured value 


Internal resistance = 4 times of the initial specified value 


The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 
exposure at +/0°C with no voltage applied. 


The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 


[mm] 
CaseCodel o#D | L | 
‘ il | 

A TO rece. 

B AES! 8.0 


Rated working voltage Nominal capacitance Internal resistance 


[V.DC] 


[F] Case code Part number [QO] at 1KHz 
EECF5R5U223 


EECF5R5U333 


EECFSR5U473 


EECFSRSU104 


EECFSRS5U224 


EECFS5R5U334 


EECFSR5U474 


Panasonic 
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Electric Double Layer Capacitors | 
“Gold” Capacitor F Series 


Features 
¢ IC memory back-up device (uA range load) 


¢ Industrial grade (max. temperature: +85°C) 


Specifications 
Performance Characteristics 
_ Operating Temperature Range e221 ander aI 
Rated Working Voltage 5.5V DC 


0.033F to 0.68F 
-20% to +80% (+20 °C) 
| Refer to “Standard products table” for each value — 


Capacitance Tolerance 
internal Resistance 


Characteristics at High and Low "25°C & +85°C Capacitance change | a 30% of the measured value at +20°C 


Temperature 225°C Internal resistance 


The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +85°C 
High Temperature Loading Capacitance change ; + 30% of the initial measured value 
Internal resistance = 4 times of the initial specified value 


ae i = = eh — — ——— reat — — — ——- a 


The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 


Shelf Life exposure at +85°C with no voltage applied. 
aaa th Moist The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 
oaaing WI olsture exposure at +55°C/90 to 95% RH with 5.5V DC applied. 
Dimensions [mm] 


sleeve 


Case Code | 
A 
B 


Standard Products Table 


Rated working voltage Nominal capacitance Internal resistance 
[V.DC] [FI Case code Part number [OQ] at 1KHz 


0.033 EECFSR5H333 150 
0.047 EECFSRSH473 120 

0.1 EECF5R5H104 100 
0.47 EECFSRSH474 75 
0.68 EECFSRSH684 SO 
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Electric Double Layer Capacitors 
“Gold” Capacitor 


Features ae 
e IC memory back-up device (mA range load) : | 
e Volumetric efficiency (50% smaller than NF series) 
e Light weight (1.29) = 
e General purpose = 

| 
Specifications 


Item 


SG Series 


\ 
| 


Performance Characteristics 


Internal Resistance 


Shelf Life 


: Operating Temperature Range — 


Rated Working Voltage 


Nominal Capacitance Range 


Capacitance Tolerance 


Characteristics at High and Low 
Temperature 


High Temperature Loading 


| 
| 

‘ joo 
| 


(a seO-8 _ Internal resistance = times of the measured value at +20°C 


i251 +70°C 


| 
| | 5.0V DC 


0.022F to1.0F 
-20% to +80% (+20 °C) 


| Refer to “Standard products table” for each value : 7 - 


| | -25°C & +70°C | Capacitance change | + 30% of the measured value at +20°C _ 


The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C 


| The capacitor shall meet the limits for “High Temperature Loading” after 1,COO hours 
exposure at +/0°C with no voltage applied. 


Loading with Moisture 


Dimensions 


~ 
° a 
a Fi 
«- OQ 
e 


‘ 
50405 © 
—dh0.2 


Case code: A 


Configuration: V 


The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 
exposure at +55°C/90 to 95% RH with 5.5V DC applied. 


Configuration:: H 
#19.0+0.3 


Sleeve 


12.5+0.5 #11.540.3 


20.0+0.5 


§.0+0.3 §.5+0.5 


@ 


[<>] 
° ) 
| | 1.0 98 ® 9 
5.00.5 
PL 0.2 10,0+0.5 fe Eee ano 


Case code: B Case code: C 


| Capacitance change : + 30% of the initial measured value 
Internal resistance = 4 times of the initial specified value 


Standard Products Table 


Rated working voltage Nominal capacitance Internal resistance Case code 


Panasonic 


[V.DC] 


Part number [Q] at 1kKHz 
EECSSRS: 1223 


EECSS5RS -) 473 


EECS5R5 |} 104 


EECS5R5 _ | 224 


EECSS5R5 (| 474 


EECSSR5 (] 105 


* (1 = V (Configuration: V) or H (Configuration H) 
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Electric Double Layer Capacitors 


“Gold” Capacitor ST Series 


Features 

e Lead taping type of SG series 

e IC memory back-up device (mA range load) 

e Volumetric efficiency (50% smaller than NF series) 
e General purpose 


Specifications 
Item Performance Characteristics 
: Operating Temperature Range le -25 to +70°C anaes ; 
__Rated Working Voltage OV DO rere ee nee eee 
_ Nominal Capacitance Range | 0.022F 100 eF 
Capacitance Tolerance -20% to +80% (+20 °C) 
Internal Resistance Refer to “Standard products table” for each value 
Shame sienes ar Gign andow 25°C &+70°C | Capacitance change | 30% of the measured value at +20°C 
Temperature -25°C Internal resistance | = 5 times of the measured value at +20°C | 
The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C 
High Temperature Loading Capacitance change +30% of the initial measured value 
Internal resistance ; = 4 times of the initial specified value 
Shelf Lif The capacitor shall meet the limits for “High Temperature Loading” after 1,000 hours 
Sle exposure at +70°C with no voltage applied. 
ead th Moist The capacitor shall meet the limits specified for “High Temperature Loading” after 500 hours 
DAI SMO} el exposure at +55°C/90 to 95% RH with 5.5V DC applied. 
Dimensions [mm] 
P2 P SI fol 2 A, Sr er rr a Pe env a eee lo a : = 
O An, 
4.5 ) Code _ Dimensions _ | Tolerance | 
____éd J 0.55 0.08 
Rs il Camm tae Po ale = ee 
3 ) F | 5.0 7 40.6/-0.2 
wn TA -— \ F } WwW ; 1G.0".. a OO: 
2 ‘ b D) XW oO Wy 25.5 — 
£ 4 : W; 9.0 +05 
{ P, ¢d bog = W, | 0~3.0 ~__ 
A 95 | mms | men cas | mo | | G8 | SD A a co | One | SE A Ho ; 18.0 +0.5 
oe gE = 
Stes aa an an CN c™ P | 12.7 | +1.0 
ie Sn As ba Bed P i385 | 0.50 
ee a canes ; see fa 
Ah, Ah, 0 mae 8) 
|__Pe #Do Hy, 29.5 +0.5 
| Packing quantity: 1500 pcs 
Standard Products Table 


Rated working voltage Internal resistance 
[V DC] Part number [Q] at 1kKHz 


EECSSR51223 
EECSSR5T473 


EECSSR51104 
EECSSRST224 
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Electric Double Layer Capacitors 
“Gold” Capacitor D Series 


Features 

e Back-up for MA range load 
e Large capacitance (3.3F) 

e Molded case 


Specifications 


Item | Performance Characteristics 


Operating Temperature Range = -2.5 to. + 70°C 
| Rated Working Voltage _ — i. S.0V DG 
~ Nominal Capacitance Range | 1.0F to 3,3F ee 
Capacitance Tolerance. / -20% to +80% (0. 1, 0. 83F), -20% to +40% (1 ie 3 SF) (+20 °C) 
_ Internal Resistance - | Refer to' ‘Standard, products table” for each value 
Characteristics at High and Low 25°C & 470°C 7 i Capacitance change: | £80% of the m measured value at +20°C_ 
Temperature 25°C | Internal resistance = =3 times of the measured vale at 420°C 


Soi aR N whats h) Seems hamden abe aoe aye a a a a a EN eee ee a a a ee a ee eRe ee Aa ae a = emt a See 


| The capacitor shall meet the following limits after 1,000 hours application of 5.5V DC at +70°C 
High Temperature Loading Capacitance change +30% of the initial measured value 


Internal resistance = 2 times of the Initial specified value 
Shelf Lif | | _ | - The capacitor shall meet the limits for. “High Temperature L Loading” after 1,000 hours 
SNS exposure at +70°C with no voltage applied. 
case th Moist The capacitor shall meet the limits specified for “High Temperature Loading? after 500 hours | 
Be OSS exposure at +55°C/90 to 95% RH with 5.5V DC applied. 


Dimensions [mm] 


'Case | __ Dimensions 

code W T H P bd 
A | 25.0 9 | 28.0: )1CO) Ol 
B | 29.0] 10 | 31.5 |225 | 07 
C 42.5} 15 | 32.5 | 32.5 | 08 
D 


42.5; 15 | 42.5 | 32.5 | 0.8 


20min 


Standard Products Table 


Rated working voltage Nominal capacitance Internal resistance 
(V.DC] [F] Case code Part number [Q] at 1kKHz 


0.1 EECWSR5D104 9.0 
0.33 EECW5RS5D334 5.0 
1 EECWSR5SD105 5.0 
3.3 EECW5R5D335 2.9 
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Electric Double Layer Capacitors 
“Gold” Capacitor AL Series 


Features 
e Low internal resistance, 1/10 of NA series. 
e For back-up on ampere order 


Specifications 


Performance Characteristics 


tem 


Operating Temperature Range --40 to +70°C 
“RatedWorkingVoltage =SsSt=<“‘é iSO!!! . 
/ Nominal ¢ Capacitance Range _ ae e 0.22 to 10F _ : 

_ Capacitance Tolerance | -20% to +80% (20 °C) 


- | #3 + 30% of the measured value at +20°C- 


a 
Characteristics me Capacitance change 
| 
Redes 


at Low Temperature 


Internal resistance | = 4 times of the measured value at +20°C_ 


{ 
t 


The apace shall meet meee tOrOwIng limits after me | hours application of 2 oe rik at ks 


Endurance | Capacitance change +30% of measured value 


| Internal resistance = = times of initial specified value 


The capacitor shall meet the imits for Endurance” after 1 000 hours 
at + £OPC with no voltage applied. 

| The capacitor shall meet the limits specified for’ “Endurance” after 500 Hours 
exposure at +55°C/90 to 95% RH with 2.5V DC applied. 


Dimensions [mm] 


Sleeve 


(ee @d+0.05 


@D+0.5 max. 


Standard Products Table 


Nominal capacitance Sarees Internal Resistance . ___ Size (mm) - 

IF] [Q] at 1kHz 6D L bd P 
0.22 | EECAOEL224 2.60 ar: 21.0 07 | 25 
0.33 FECAOEL334 4.60 68 | 24.0 0.7 25 
0.47 EECAOEL474 | 1.30 80 | 220 cae 3.5 

1.0 | FECAOEL105 | 1.00 80 | 220 0.7 3.5 

1.5 EECAOEL155 0.60 125. | 230 0.8 5.0 

9.2 EECAQEL225 0.40 , 125 23.0 | 08 5.0 

3.3 EECAOEL335 0.30 12.5 23.0 0.8 5.0 

47 | EECAQEL475 0.20 ar: 35.0 0.8 5.0 
10.0 EECAOEL106 0.10 18.0 35.0 0.8 7.5 
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Film Capacitors 
Polyester Type ECQ-B(F) Series 


This series is especially designed for application where high 
density insertion of components is required. 


Features roy roy eS 
¢ High volumetric efficiency a ho | 
¢ Non-inductive construction Pod rl 


* Low-loss, high stability od A | 


* Epoxy resin coating 
- Taped product available (see p. 141) 
Specifications 

Operating Temperature Range -40 to +85 °C 


Rated Voltage -BOV, 63V, 100V, 200VDC 
0.0001 to 0.47uF 


Capacitance Tolerance +5%(J), £10%(K) (0.0001 to 0.00039uF/50V, BSVDC: +10% only) 


‘Capacitance Range 


Dissipation Factor 


Withstanding Voltage 


Insulation Resistance —S—=Ss«C<0.33MF: 30000MAmin. 20 °C, SOVDC, 60s: ECQBIH(F), ECOB 5) 
G50.33uF: 10000MQeuEmin. 20 °C, 100VDC, 60s: ECQB1(F), ECQBX(F) 


Construction Polyester film, non-inductive, epoxy resin coating 


Dimensions 


Type-2(Suffix W) 


Marking example 
ECQBIH(F), ECQB1J(F) 


esting Pens Style T Date code 
a as 
| Marking | 3 
sa Date code 
| 
my 
a) 
+I i + 
1 wo 
noe Te 
| | 
520.8 
oulder- plated copper-clad steel wire 
¢d+0.05 


Explanation of Part Numbers 


Ec Qs 


Common Type Dielectric & 
Code | construction 


Code | Type Rated Voltage Rated Capacitance Capacitance 


eer Tolerance 
ce 1H 50(DC) The two first digits indicate Lead Style 
Q | Plastic film capacitor re 63(D0) the two most significant dig- J +5 : 


its of the capacitance value, K +10 
100(DC) and the third indicates the = 

10-power of the capacitance 
200(D) value expressed in picofar- 
ads. 


Examples: 
104=1 00000pF=100nF=0.1 uF 
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Film Capacitors 
Polyester Type | ECQ-B(F) Series 


Rating & Dimensions 
50VDC 


es Dimensions (mm) Crimped 
Part No. a H max. : F038 S+0.8 od style 
Type-1 Type- o: Type-1 Type-2 +0.05 Type-2 


0001 es oe | 105 | 6.0 | 5.0 | o5 [ oN 


_ECQ B1H101KF 
" THI24KF( 
" 1HI51KF 
" THI81KF 


: —1H221 KF 


fs. E = rr Bea aes ener ee wear 4 ee cuea ge ain) Lee aeons eee een eee tls ate oe ena 


i 

( 

( 

a 

( 

" 1H271KF( 

"  4H331KF( 
—" 4H801KF( 
—! 4HATACIF() 
" 1H561' IF( 
—" 1H681! IFC) 
ae 

F{ 

( 

( 

ae 

¢ 

( 

as 

Ae). 

( 


" 4H129) iF 


ea CA NO a esas 
" 4H182) iF ois | a. ; es 2 
/" 1H222) IF Oe ee | a a 
" 4HO72FC) | 0027 SS ie 5 a a 
t AHsa2F() | 0033 ee i ae ee ee ee 


- Mia 1H562 IFC) 0056 ma " Nn | u 7 " nN N " . 
" 1HEB2- FC 
" 4 H309 F( 0082 u r " | u u ut n u u 
ices ae cde, eee IE * aon are es es 3 im Leeeeeeete eee ee oe = po pa a Se er a PP S| a Se ets be = 
" |] H4 03 : E 01 rT " u u " u ur u 


( 
4H FC) 
" 4H153 IF ) 

TH18a FL) 

1142281 Ft 
( 

( 

( 

( 

( 


"  4H273\ iF 027 : 35 6.5 11.5 ' 
" 4H3335F) | .033 75 al = 7 a -: " | 22 Ge ee 
" 4H3930F 039 ' : ' 
" 4HA7301F 047 ans 4.0 re ee ce 


u | 1H 4 04 F 1 i " il 9 5 Y 45 iT ul aT 
© TH1240 IF 12 11.0 " ‘ " 1.9 " | 0.6 T 
iN 1 H1 BAL IF il 5 u 5.0 i] il u uN H iT 


18 ee aes: 11.0 | 15.0 
22 "  — T 69 11.0 16.0 " 
QT iso 1. * 12.0 
oo : : 13:0 18.0 : : : ‘ 
39 ; B65 14.0 19.0 : : : . 
A7 " 7.0 14.5 19.5 ; : : ‘ 
Suffix for lead crimped or taped type (W: Self mounting crimped; 3: Crimped lead taping; 4: Straight lead taping) 
Cap. tol. code J: 5% K: +10% (0.0001 to 0.00089 is only for +10% (K)) 
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" TH2241 IF 
" TH274C IF 
" TH834C IF 
" THS8940 IF 
" TH474C1F 


1 
~~ —— ee” ~~ ~~ —— ~~” <5 — _— ~~ — — ~~ nd —— ~—— — ———— _— ~~ ™ ae ee ~~ — _— ~~ — — ~—— — —" ~~ ~— — —— ~~ ~~ ~— —— ~~” —— 
{ ! H i 
i | i | : i i } 
H 


( 
( 
( 
0) 
( 
"  1H184(F; 
( 
( 
( 
( 
( 


Film Capacitors 


Polyester Type 


ECQ-B(F) Series 


Rating & Dimensions 
63VDC 


Part No. 
~ ECQ B1J101KF( 
a etre 
"4451 KF 
—* 4J181KF( 
8 4J991KF 
"4971 KF 
"A831 KFC, 
"  4.J391KF( 
"40474 FC 


"0681 


"49821 IF 


i 
tt 
il 
u 


Sapa te 


Dimensions (mm) 


- Type-2 


Crimped 


style | 


re aS 1 


n | 
screen hs ape Ab he ne ca | 


———— Suffix for lead crimped or taped type (W: Self mounting crimped; 3: 
~~ Cap. tol. code J: +5% K: +10% (0.0001 to 0.00039 is only for +10% (K)) 


Crimped lead taping; 4: 


Straight lead taping) 
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Film Capacitors 


polyester (ype ee BIE) Sous 


Rating & Dimensions 


100VDC 
ea. Dimensions (mm) Crimped 
Part No. H max. Fie St0.8 | ad style 
(uF) L max. T max. : : acne saree eee 
Type-1 Type-2 Type-1 Type-2 #£0;05 Type-2 
ECQBI10iKF() | .0001 fOr kh - B0 55 | 105 | 50 | 50 | O58 | N 
"  44151KF( ) 00015 a 
oven [owe [ee 
"4994 KF ) 00022 ' " ' . a a ae 
_ a7iKF() | 0007 : EE A ee OA ee 
' _1S31KF() | __.00038 j j | 
—" 4391KE( ) 00039 
a AEC). 00047, 
"4561; IF ) 00056 
-_ "1681 IF( ) 00068 
"4891 IF( ) 00082 
"4402" 1FC ) ool 
"4429" IFC ) 0012 
; "4152 F( ) 0015 
"44 9271F( } 0018 
: " 49097F{ ) 0022 
8 4 9797F ) 0027 
~" §-433971F() | .00383 
8 4399Ft ) 0039 
8 4azor IEE) | 0047 
P4562 1F() | 0056 
"4682 FL) | 0068 
"4899: IF) 0082 
|" 1403 1F() | 01 
" 44239F() | 012 
© 44537F{ ) 015 
" 14830IF() | 018 
"1223 FC) | 022 
"49735 1F( ) 027 
"  433G71F( ) 033 
"43930F() |  .039 
"44730 F( ) 047 
" 456301F() |  .056 
" 46835F() | 068 
" 48231F() | .082 
"41040 1F( ) 4 
"4424 F( ) 42 
" 445471F( ) 15 
" 418471F{ ) 18 
"42240 1F( ) 20 
"49747 1F{ ) oT 
"43347 F( ) 33 
"439471 ) 39 ' 10.5 17.0 22.0 ' ' 
"44740 F( ) AT ise. We 22.5 a ' ' 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Crimped lead taping; 4/5: Straight lead 
taping) 


Cap. tol. code 
‘See A A IL Ie TE NER EN TE SE TE 
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Film Capacitors 


Polyester Type ECQ-B(F) Series 


Rating & Dimensions 


200VDC 


Crimped 
| H max. F+1.0 St0.8 od style 
Type-1 ' Type-2 | Type-1 | Type-2 — +0.05 | Type-2 


Dimensions (mm) 


Part No. 


ECQB 2102 F 
Ps AD On |e 
“9759 F 
" 9492 F 
i GOOD: Fi 
i BOT» -F 
“S 0a60" iF 
it DAG. 'e 
i Dag ie 
" 9562 F 
" 2682 F 
"9899 
nD ae 
HAO) ie 


( CO. th a0 4 so 50: 4 OG | N 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
" 9153 F 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


: ; ! | ; : eA = Biola Sct lagen ie aces ; ; 


=) 
2) 
ee) 
RO: 


f 
| 


" 94183 F 
eee 
ai een 
Sane 
Se 
"2473 


ee ee Miao at ch a a i See chd AT SR sp pet Se Sg RI eh t,he eee ey AER Beh el ae, aes ee A em See a Set cS Says stad turemecuites teehee ae 


2668 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3: Crimped lead taping) 


———~ Cap. tol. code 
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Film Capacitors 


Stacked Metallized Type ECQ-V Series 


This capacitor is constructed by stacking double metallized 
film with a film dielectric coating. Because of the compound 
dielectric layers and advanced manufacturing techniques, the 
performance is excellent and the size is greatly reduced. 


Features 

¢ High volumetric efficiency 

¢ Tight capacitance tolerance, +5% (J) 

¢ High stability 

¢ Low dissipation factor 

* Stacked and non-inductive construction 


¢ Taped product available (see p. 141) 


a a 


PEPE BEE RTE SOR BA  aae ag seam 


Specifications 

Operating Temperature Range -40 to +85 °C 

Rated Voltage = =—,—«SOV, 68V, 100VDC_—~™ a, OO 
Capacitance Range - (0.01to22F Ce — 
Capacitance Tolerance | 5%)” Oe 


1.0% max. (20 °C, 1KHZ) 
Between terminals: Rated voltage (VDC) x 150% 60s 


CS<O.33 nF: 3000MQmin. 
Insulation Resistance CS0.33uF: 1O00MQeuFmin. 


20 °C, SOVDG, 60s: ECQV1H, Ecavtd) 
20 °C, 100VDC, 60s: ECQV1 


Construction Metallized film with dielectric coating, stacked construction, epoxy resin coating 


Type-2(Suffix W) Marking example 


re | ECQVIH(L) 
ry Style N Style T 
Date cade 
r a 104 | | 
Marking] & | | ee 


8 
Markin & 
= ne 


: | | | ECQV1J(M) 
5 Be. Sy ie ee 104 | 
~~ ros hi : ) a Date code 
) +| (C ») + ae 
=f bg 
| a ECQV1(M) 
70.5 + 0.05 s+0.8 S+0.8 
100 Date code 
104 
A Solder-plated copper-clad 


Steel wire 


Explanation of Part Numbers 


elelaly) Cl Toc 
aaa 


_ Suffix Suffix 


Code Type | | Rated Voltage Rated Capacitance Capacitance | 


: ear : ; te) 
Q | Plastic film capacitor) | 1H | 50(DC) The two first digits indicate | | Tolerance (%)/ | Gay Style 
1 63(DC) the two most significant dig- J | +5 
its of the capacitance value, 
1 100(DC) and the third indicates the 
10-power of the capacitance 
value expressed in picofar- 
ads. 


Examples: 
104=100000pF=1 00nF=0.1 pF 


Common Type Dielectric & 
Code | construction 


Panasonic 


110 


Film Capacitors 


Stacked Metallized Type ECQ-V Series 
Rating & Dimensions 
50VDC 
bap. Dimensions (mm) | Crimped 
Part No. H max. F+0:8 S+0.8 od style 
(iF) L max. T max. r = 
Type-1 Type-2 Type-1 Type-2 O05 Type-2 
ECQ V1H103UL( } 01 7.3 3.2 5.0 | 9.0 5.0 5.0 0.5 N 
" 4HI23JL( ) 012 . ' " ' ' ' 
" 41H153JL( ) O15 a | ' : 
" 4H183JL( ) 018 ' ' " 
TE 
" 1H273JL( ) 027 ’ ' " " ' 
THB) | 088 | : Peas a 
" 4H393JL( ) 039 ! ! 
" 4H473UL( ) 047 ' ' ' i 
" +H563UL( ) 056 ' ' " " 
" 4H683UL( ) 068 ' ' E. " ' 
" 4H823JL( ) 082 ' 3.6 ' i ed 
" 4FH104JL( ) 4 4.0 nf of 
" 4H124JL( ) 12 " . . ' 
" 4H154JL( ) 15 44 | 55 9.5 '" ’ i ' 
"  4HI84UL( ) 18 ' 45 [| * ' a ae 
" 4HE24IL() | 22 ' aa. | * " " 
" 4H274JL{ ) a [| " | 46 7.0 11.0 i ca ee ns ne rn 
" 4H334UL() | 33 " (62 ' ' 
" 1H394JL( ) 39 oe 5.7 11.3 ' ' ci 
" THATAIL( ) 47 6.0 ' " ' ' ' 
" +H564JL( ) 56 5.8 10.0 “ao | = ' 
" 4HE84JL( ) 68 ' a ae ; " ; 
" 4HB24JL( ) 82 fo 6.8 ' " a " _—_ ' 
" 4H105JL( ) 1.0 8.0 11.0 15.0 !" ' 
"  4H125uL( ) 4.2 10.2 6.5 10.0 14.0 7.5 i 
 4HI6L) | 1.6 . 7.2 : | | ' 
" 4H185JL( ) 1.8 ' ' 12.0 16.5 ' 
" 1H225JL( ) 2.2 ' 7.9 ' " " ' 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3: 


Crimped lead taping; 2: Straight lead taping) 


Panasonic 
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Film Capacitors 
Stacked Metallized Type 


Rating & Dimensions 
63VDC 


ECQ-V Series | 


Dimensions (mm) | Crimped 

Part No. H max. F+0.8 style 

) Type-1 Type-2 Type-1 Type-2 
6.8 10.8 | 50 


ECQ V1J103UM( ) 
1J123JM( ) 
1J153UM( ) 
1J183JM(_) 
1J223JM( ) 
1J273JM( ) 
1 J333JM( ) 
1J393JM( ) 
1J473JM( ) 
{J563JM( ) 

1 J683UM(_) 

( ) 
( ) 
( ) 
(9) 
( ) 
) 
() 
( ) 
( ) 
( ) 


1J823JM 
1J104JM 
1J124JM 
1J154JM 


4 


i Es 


15184) 


1 J224JM 
1J274JM 
1J334JM 
1J394JM 
1J474JM 
1 J564J5M( ) 


1J684JM(_) 


1J824JM( ) 
1 J105JUM( ) 


100VDC 
ECQ V1103JM 
"  1123JM 
" 1153JM 
"  1183JM 
"  1223J 
"1273 
"1333 
"  1393J 
"1473 
" 1563J 
"1683 
" 1823JM 
" 1104J 
"44245 
"4154 
"  1184J 
" 4224J5M 
"  1274JM 
"  1334JM 
" 4394JM 
" 1474JM 


—— 


—_—__. 


et al a 


< 


< 


< 


< 


< 


< 


< 


082 : 4.1 : : : ‘ : : 
A ; 4.5 ‘ ‘ : " " : 
12 102 3.3 9.0 14.0 (ee " ‘ T 
18 : 3.6 | " : " " : ? 
22 : 4.0 
AT. : i 4.2 : : ‘ " " A 
33 " 4.8 10.0 15,0 : : : : 
39 ; ene : : : ; " : 
A7 : 6.8 OS keno) e ‘ : : 
Suffix for lead crimped or taped type (W: Self mounting crimped; 3: 


< 


< 


< 


< 


( ) 
() 
(_) 
() 
( ) 
() 
( ) 
() 
() 
() | 
() | .068 ’ 4.0 i : : | : " : 
() 
(_) 
() 
( ) 
() 
() 
() 
() 
() 
7, 


Crimped lead taping; 2: Straight lead taping) 
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Film Capacitors 
Metallized Polyester Type ECQ-E(F) Series 


The type ECQE(F) series uses a double side metallized 
polyester film with high dielectric constant(e) which makes it 
possible to produce large C-values in small dimensions, and 
is an economical capacitor meeting high requirements for 


EATEN \ 


professional circuit design. 4 
Features poi | 
¢ Self-healing property | | | 
¢ Flame retardant epoxy resin coating | | 
¢ Taped product available (see pp. 141) a i | 


Specifications 


Operating Temperature Range -40 to +85 °C (+105 °C......75% of Rated Voltage) 
Rated Voltage 100V, 250V, 400V, 630V, 1000V, 1250VDC | 
0.001 to 10uF 


Capacitance Range 


Capacitance Tolerance +5%(J), +10%(K), +20% (M) 


Dissipation Factor 1.0% max. (20 °C, 1kHz) 


eRated voltage 100V to 6380VDC rating 
Between terminals: Rated voltage(VDC)x150% 60s 


Withstanding Voltage eRated voltage 1O00VDC ~1250VDC rating 
Between terminals: Rated voltage(VDC)x175% 2 to 5s or 1OO00VAC 60c 
Between terminals and enclosure: 1500VAC 60s 


100V to 680VDC: C<O0.383uF QOOOMQmin.(20 °C, 100VDC GOs) 
C>0.33uF 8000MQeuFmin. 

Insulation Resistance 1O00VDC to 1250VDC: 10000MOmin. (20 °C, 100VDC 60s) 

2OOOMQmin. (20 °C, S00VDC 60s) 


te ene a oe i 


Construction Metallized polyester film, flame retardant epoxy resin coating 


Dimensions 


Type-2 (Suffix B! 
L max. 


Marking 


od 


Solder-plated 


. Copper-clad steel-wire 
Style B Style D PP 


EC QE 


Common Type Dielectric & 
Code | construction 


| , 
Code | Type Rated Voltage Rated Capacitance Capacitance 


Q | Plastic film capacitors 1 100(DC) The two first digits indicate Tolerance Lead Style 
250(D0) the two most significant dig- 5 +5 
its of the capacitance value, K 10 

) and the third indicates the = 
) 10-power of the capacitance M | = 2() 


630(DC value expressed in picofar- 
1000(DC) ads. 


1250(DC) Examples: 
104=100000pF=100nF=0.1 uF 
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Film Capacitors 
Metallized Polyester Type 


Marking (Example) 


Rated voltage 
100VDC 


Rated voltage 
250V DC 


Rated voltage 


400VDC 


Rated voltage 
630V DC 


ECQ-E(F) Series 


Rated voltage 


1000VDC 


1000V DC 
125VAC 


(0.01~0.1 pF) 


Date code 


(0.12~1.04 F) 


124K 
109 


Date code 


tT 


(0.01~0.33 » F) 


393K 


zany 


Date code 


(0.01~0.1 pF) 


103K 
400 [}— 


Soh 


Date code 


+— 


a 
(0.01~0.047 » F) 


163K 
630 


(= oe 


Date code 


(0.001 ~0.47 2 F) 
Mi 823M 
Q-E 1000V 


oe 


Date code 


(1.2~10.0u F) 


Mi125K 


= { 


Date code 


Rating & Dimensions 


(0.39~10.02 F) 


M 105K 


250 = 


Date code 


ae 


(Q.12=2.2 0b) 


MOSK 


sa 


Date code 


(0.056~2.2u F) 


Ma05K 


630 = | 


Date code 


Cap. range E6 series 


@®2102M 
A2 CRS 


MQEI 


Date code 


Cap rangew o E6 series 


4)823M 
Q-E 1090V 


125V~ , “| 


Date code 


100VDC 
C Dimensions (mm) Crimped 
Part No. - H max. | F+1.0 S+0.8 G max. ed style 
(iF) L max. Tma 1 
Type-1 Type-2 Type-1 Type-2 Type-1 +0,05 Type-2 
ECQ E1103/F( ) 01 7.8 4.6 rate 127 5.0 5.0 1.0 05 | OD 
" 11230F() [| 012 4.5 7.6 xan ae es a ee a ee 
"  44530F( ) 015 aa a " i ; fs aa ee. 
"1183CIF( ) 018 4.6 ae (ae ee een ee 
"42937 F( ) 022 4.9 8.0 13.0 ; : i. oe 
" 19730F( ) 027 : 47 12.8 " " " " " 
" 4333-]F( ) 033 |" 4.6 127 ; ] : ; : 
"43930 IF( ) 039 ; 4.9 13.0 : i ; i : 
" 4473C)F( ) 047 ; 45 12.5 i : : ; : 
" 4563._1F( ) 056 ; 48 12.9 
" 46830 ]F( ) 068 : 
" 18230F() | 082 : 47 
"4404CF( ) 3 "| 5.0 
" 44240F( ) 12 ce a 
" 11540F) [| 15 : ‘ 
"4484CF( ) 18 ee ae: 
" 12240F() | my, i 5.0 
" 4274-F( ) Oy, wT A 
" 433401F() | 33 "| 60 
" 43945F( ) 39 an ae 
" 44740F( ) 47 6.0 
" 156400F() | 56 120. | 86 
" 1684CF() | 68 ee 
" 418247F( ) a 82 en ae. 
"44 05L)F( ) 1.0 ; 6.7 
tT WgeeeO)..|.. 12 185 | 55 
mes 8 oe eee "| 60 
"44185 IF( ) 1.8 6.5 
"  4295C1F{ ) i Do dl 0 
"4275 1F( ) oF I 8.0 
"4335 IF( ) 3.3 "| 86 
"4395 F( ) 3.9 26.0 | 7.0 
"4475 ( ) 47 : 75 
" “4565. /F() | 5.6 -. |. 88 
"1685 IF( ) i 6.8 : 9.0 
" 18250F() | 82 "| 10.0 
"4406 )F( ) 10.0 i 11.5 


Panasonic 


Suffix for lead crimped or taped type (B: Crimped; 3: Crimped lead taping; 2: Straight lead taping) 
Cap. tol. code J: +5% K: +10% 
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Film Capacitors 
Metallized Polyester Type 


Rating & Dimensions 


ECQ-E(F) Series 


250VDC 
as Dimensions (mm) Crimped 
Part No. a H max. | F£t.0 St0.8 | Gmax. od style 
(LF) L max. Tm | 
Type-1 Type-2 Type-1 Type-2 Type-1 +0.05 Type-2 
ECQ E21030 IF 01 [ 10,3 4.3 7.4 12.4 (22 es 1.0. 0.6 _D | 
" 21231 1F | 012 " 4A fas 12.5 : " : : ‘ 


Suffix for lead crimped or taped type, (B: Crimped; 3: Crimped lead taping) 
Cap. tol. code J: +5% K: +10% 
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Panasonic 


Film Capacitors 


Metallized Polyester Type 


& Dimensions 


ECQ-E(F) Series 


Rating 
400VDC 
C Dimensions (mm) Crimped 
Part No. Bi H max. | F+1.0 S+0.8 | Gmax. od style 
(uF) L max. T max zt 
Type-1 Type-2 Type-1 Type-2 Type-1 +0.05 Type-2 
ECQ E4103(IF{( ) 01 10.3 re 7.4 12.4 7.5 7.5 10 0.6 D 
W 4123L1F( ) 012 ; 4.4 7.5 12.5 ; . " D n 
"  A153CIF( ) 015 " ae i n i i ; ; ; 
" 41830 1F( ) 018 " 5 i T i —— ae i 
© A223) F( ) 022 : | 48 79 12.9 u u " " rf 
" 42730)F{ ) (Ce in 55 8.0 ! 13.0 i ‘iad aT 
" 433301F( ) 033 : 6.0 9.0 14.0 " " ; ; , 
" 43930 \F( ) 039 | 12.0 4.9 8.0 13.0 10:6 10.0 j ; " 
"4473" 1F( ) 047 : 0 8.3 | 13.3 " i i i 
" AB63E_IF( ) 056 ? I : 10.0 156 u H i 7 : 

: " 46830F() | 068 | " 5.4 10.5 | 15.5 ; ‘ 
"4823 ]F( ) 082 j 5.8 11.0 16.0 ; an ee. i i 
"41047 1F( ) 4 ; 6.3 120 | 17.0 ; : ae: : : 

" 41240F() | 12 tee. 2) 0 10.0 “15.0 15.0 eas op ee eee B 
" 41547 IF ) 15 =. : 12.4 17.4 j i ? ae as 
" 418471F() | 18 5.4 25 | 175 " i ne a a 
"42247 IFC) Be 5.9 13.0 18.0 ! j : Pewee ; 
"4274. \F( ) oF a 6.5 14.3 19.3 ; ! : 0.8 " 
"48341 IFC) 33 pe Ee 14.9 19.9 ; a w i 
"43940 1F( ) 39 f 75 154 | 204 " i i 
"4474 IFC ) A? ; 7.8 17.0 22.0 : rn i i 
"4564" iF(_) 56) | 26.0 6.5 16.0 21.0 22.5 10 f= i ae 
"  4684(_/F( ) 68 : 7.0 16.5 21.5 j 7 i i 
" “4824 IF) 82 ; 79 17.3 22.3 = i D Toe ; 
" 4105 _IF( ) 1.0 j 8.5 18.0 23.0 " i i i : 
— * AQF) | 12 (a 95 18.9 53.9 a “eas (eee a 
ue AIOE) I BO 19.0 | 24.0 275 aa a ep 
"4185 )F( ) 1.8 ; TO: PO, f e255 : : 15 " ie 
ane oe ee ee ee ee 97.0 i ae a a 


| ECQ EGTOSTIF{ ) 


61231. 


61531] 


6183. 


6223) 


6273\_ 


6333'_ 


6393 — 


6473. 


6563 - 


6683. | 


68231 


6104 | 


6124 | 


6154) 


6184. | 


6224 | 


6274. 


63341 | 


6394. 


6474 | 


6564. 


6684". 


6824 | 


6105. 


61251] 


6155 


6185 


Panasonic 


OY UY yy A | YY A a | | | 


6225. 
— Suffix (B: Crimped) 
Cap. tol. code J: t5% K: +10% 
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Film Capacitors 
Metallized Polyester Type ECQ-E(F) Series 
a ee a re RS eC Da a a a a ei a ee Nae OG a ea eT 


Rating & Dimensions 


1000VDC 
oo 7 _____ Dimensions (mm) -_ Pe aes Crimped 
Part No. H max. meee) S10°3 G max. ed style 
WA ne ines Type-1 Type-2 Type-1 Type-2 Type-1 7 0,05  Type-2 
ECQE10102 IF} | oor | 155 6.0 110 (|, 160 12.5 10.0 1.0 0.6 D 
“4qo122 iF) | 9012 ' 4 ' an on a a 
"419152 1E) 0015 | = | " a 

"joiszia} | ong [| " | " |] oo" | os ' " " ! 
eos ee ee ee. ot abe 15 |" ' ' 

"49979 VEL) ~ 0027 oT 65. | ABO 17.0 " " a !" 

" 40332 8} | 0033 | 6.0 1.5 | 165 ' ' Pe ae 
"10392 |F 0039 65 12.0 gee " 

We 46745 0047 5 I eo aos 17.5 " ' " ' ae 
"4956271 Et} 0056 ' 75 | 13.0 18.0 " ie ae " 
"40682 | EI) 0068 ; (0. | 125- | - 175 ' ' ' 
"108225 | Fj 0082 : 6.5 12.0 | 17.0 12.5 ; a 
"1010377 & 01 ' 6.0 11.0 16.0 ' ' ' 
"40123 16} a2 6=—Cl|tt ' 12.0 17.0 a 
"10153" 18 015 me 7.0 125 | 175 ' ’ ' 

" 40183" 12 018 ; 75 13.0 18.0 ‘ : : 0.8 : 
" 40203716 022 : : i 20.5 |" os Me ilk sos 
"49273 18) | 027 910 | 60 | 130 | 18.0 | 17.5 ’ ' B 
"4033377 Ef} o33—l| "| SL 14.0 19.0 !" a a 
" 10393) 5) 039 70 | 145 19.5 ! 
"10473" | 047 75 | 15.5 | 20.5 
" 10563' | E) 056 fF 8 | 47.9 92.0 rr <3 
"106831 £{) obs} 85 | 180 | 28.0 " 
" sos2s7if} | 082 [| * | 90 | 185 i oe ao a: 
"40104" 1E) 7 100), 20 | oso. 4: - ae Te: ' 
"101241 1E 12 26.0 9.0 18.5 23.5 22.5 17.5 ' ' ' 
" 40154' 18 15 10.0 | 20.0 25.0 i Oe te ae [ ' 
" 40184778) 18 10.5 | 22.0 27.0 | a ae. i 
" 49224"7 } 29 ' 12.0 23.0 28.0 ' 

Suffix (B: Crimped) 

-Cap. tol. code J: +5% K: +10% 

Note: 


Marking for rated voltage 
Type E: '1000V, 
Type F: 1000V, 125V~ or '2B, 
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Film Capacitors 
Metallized Polyester Type 


ECQ-E(F) Series 


Rating & Dimensions 


1250VDC 
a Dimensions (mm) | Crimped 
Part No. . | H max. F+1.0 | s+08 | Gmax. od style 
(uF) | max T max = =i 
Type-1 Type-2 Type-1 Type-2 Type-1 +0.05 Type-2 
ECQ E1210201 & } 001 15.5 6.0 11.0 16.0 125°. 100 1.0 0.6 D 
H 1 ?1 a7 | Fi | 001 2 Nn i" | "i iT it li iT ii] 1 
u 7 21 52 | Fi 001 5 iT} iT Ti it u 1t 1 ul iT] 
it 1 24 B82) | F 001 8 WW " ri} ui u W il i ul 
" 49099 16} 0022 : ; 14.5 
"499797 6} 0027 65 | 12.0 
" 4233207 FY 0033 6.0 11.5 
"4939979 6} 0039 65 | 12.0 
" 42472018) | 9047 7.0 12.5 
"495620 Ft) 0056 7.5 13.0 
" 426820715} 0068 "| 45.0 
~ 
" 4282201 § } 0082 21.0 5.0 12.0 
" 12103016} 01 ; " | 12. 
i AO joer 012 ' 5.5 | 13.0 
" 12153R) | 015 6.0 13.5 
" 121830 F} | __.018 6.5 14.5 
" 122230} | — .022 : 7.0 j 15.0 
" 4227301 Ff} 
E( ) 
F( ) 
) EC ) 
F( ) 
" 1247300 § 
E( } 
z Beds ifs: 
E( ) 
F( ) 
E( ) 
F( ) 
E( ) 
FC) 
E( ) 
F( ) 
E( ) 
F( ) 
E( ) 
F( ) 
ee) 
F( ) 


Note: 


Marking for rated voltage 


Type E: '1250V, 


Type F: '1250V, 125V~, or '2B, 


Panasonic 


Suffix (B: Crimped; Suffix for taped lead: see page 141) 
Cap. tol. code J: +5% K: +10% M: +20% 


118 


Film Capacitors 
Metallized Polypropylene Type ECW-F Series 


This series is designed for applications where high frequency 
and high current are required. 


gp een “ 


Features 

¢ Very low loss at high frequency 

¢ Very small inherent temperature rise 
¢ Flame retardant Epoxy resin coating 
¢ Bulk packaging only 


oo gia ag 
ere re a ec ILE ee a 


Specifications | : 


Operating Temperature Range -25~ +85 °C 


Rated Voltage Fae at 15.75kHz (250VDC) 


Capacitance Range 0.1 5yF~3.3uF(E-24) 


Capacitance Tolerance +5%(J), +10%(K) 


Dissipation Factor 0.1% max. (20 °C, 1KHZ) 


Withstanding Voltage Between terminals: Rated voltage (VDC) x 150% 60s 


C<O0.33uF: QOOOMQmin. : 
C30.33nF: 3000MQenuFmin. (20 °C, 100VDC, 60s) 


Insulation Resistance 


Construction Metallized polypropylene film, flame retardant epoxy resin coating 


Dimensions 


Type-2 (Suffix B) 


Lmax 
Marking example 
(200Vp_p) 
Marking W-F105 J 
' @ HF 200V 
i f 


+ Date code 


(400VDC) 
~d 


W-F 105K 
400V 


Solder-platecd 
Copper-clad steel-wire () | | 
ne ie Date code 


Explanation of Part Numbers 


E|C|W) F = 4 a 


Common — Type Dielectric & 
Code | construction 
I = 


Type Rated Voltage | Rated Capacitance | | Capacitance 


b z ar 6a8 ; 0 
Plastic film capacitors} | 2H | 250(0C) The two first digits indicate | | Tolerance (%)| | 524 style 
4 | 400(D0) the two most significant dig- J | 45 
its of the capacitance value, K | +10 
and the third indicates the = 
10-power ofthe capacitance 
value expressed in picofar- 
ads. 


Examples: 
104=100000pF=100nF=0. 1 uF 
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Film Capacitors 
Metallized Polypropylene Type ECW-F Series 
Ba eA re Tih ES la ah, Ls Sa ESE i eS RN ees eS SE EP eS CN A EE ee et a 


Rating & Dimensions 


250VDC (200V__)Cap. tol. +5%(J), +10%(K) 


Cap Dimensions (mm) | 
Part No. H max. FEU.5 S+0.8 G max. ale 
(uF) L max. T max. | | 

i Type-1 Type-2 Type-1 Type-2 | Type-1 O05 

ECW F2H15401N( ) 15 19.0 7.0 15.5 20.5 16.0 7.5 1.5 0.6 
“oHte4oN) | 88 16.0 21.0 aan ee. ; 
" SHOOATIN( ) | 29 ! 8.0 16.5 21.5 "49.0 é 
" 2H274-IN( ) rr ae ae: 16.0 24.0 aes me 
"  DH334CIN( ) 33 17.5 29.5 ' ' 
" OHB04ON() | .39 95.0 " 15.5 90.5 220 | 175 | ol ag 
" eHa7aN() | a7 f| 17.5 29.5 2 es ae: 
* 2HE64TIN( ) | 56 ' 8.0 18.0 23.0 ar a a. 
" DHBB4EIN( ) 68 8.5 19.0 24.0 " ' 
"  2HB2471N( ) 82 9.5 20.0 250 | * 7 aa 
" OHIOSLIN() | 1.0 30.0 9.0 19.5 24.5 27.0 22.5 | ae ae: 
" OH125-IN( ) 1.2 10.0 20.0 25.0 !" 
"OHISBEIN() | 1.5 tet 11.0 O15 26.5 2 a ee | 7 
" 2HI8SIN|) | 18 ; 12.0 22.5 27.5 
" 2H22571N( ) 2.2 35.5 22.0 27.0 32.0 i oe ae 
" _2H275N( ) 27 13.0 23.5 25 | " | o* [3 
" OHB385EIN() | 3.3 15.0 25.5 os | = | «he 

400VDC Cap. tol. +5%(J), +10%(K) 


ECW F 4154/1 
"418405 
"4224 | 

4274. 
"43340 1] 
"  4394(- 
" 447A 
" 456411 
" 4684/1 
" 48241 | 
"4105801 
"4425.1 
"4155.1 
" 4185.1 
" 4225. 


en 
mee eee eee Ss ee CC 


N 


N 


IN 


N 


N 


IN 


( 
( 
( 
( 
( 
( 
Z 
( 
( 
( 
( 
( 
( 


N 


Suffix B for lead crimped type. 
Cap. tol. code. 


*Other C-values upon request. 


SSS a a a EN EO RE EE TN eT Ee EE a ee EE TE 
Panasonic 120 


Film Capacitors 
High-Voltage Metallized Polypropylene ECW-H Series 


This series is designed for applications where high 
frequency, high pulse voltage and high current are 
required. 


Features 

« Very low loss at high frequency 

¢ Very small inherent temperature rise 
¢ Flame retardant epoxy resin coating 
¢ Taped product available (see p. 141) 
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Specifications 


Operating Temperature Range -25~ +85 °C 


Rated Voltage 1000V,, at 15.75kKHz (1250VDC), 1200V, at 15.75kKHz (1600VDC) 


Withstanding Voltage Between terminals and enclosure: 1500VAC 60s 

Insulation Resistance 30,000MQmin. (20°C, SOOVDC, 60s) 

Construction Metallized polypropylene film, flame retardant epoxy resin coating 
Dimensions 


Marking example 


ECWH8, ECWH10 
W-H822] 
( 800V DC 
Cc jJ=— Date code. 
ECWHIOH, 12H, 15H 
W-H102] 
Solder-plated (M)1.0KVH 
Copper-clad steel wire 1.25kYV DC C_j+ Date code 


Explanation of Part Numbers 


EC WH! 


Common — Type Dielectric & 
Code | construction 


Code | Type Rated Voltage Rated Capacitance Capacitance 


W_ Plastic film capacitor 8] 800100) The two first digits indicate | | Tolerance (%)| | Gag sive 
10 | 1000(DC) the two most significant dig- H +3 
its of the capacitance value, f J +5 
10H | 1250(DC) and the third indicates the pe thee 
49H ) 10-power ofthe capacitance K +10 
{ 
15H ’ M +20 


value expressed in picofar- 
ads. 


Examples: 
104=100000pF=1 00nF=0.1 uF 
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Film Capacitors | 
High-Voltage Metallized Polypropylene | ECW-H Series 
Na i i Tt ae aN IE Sn EE a Se TN a hI eA i Oe NE ae A en a ah 


Rating & Dimensions 
800VDC Cap. tol. +3%(H), +5%(J) 


Cap. Dimensions un) 
Part No. H max. Pa 25 S+0.8 od 
(UF) L max. T max. = z 
Type-1 Type-2 Type-1 Type-2 +0.05 
ECWH 882201Z(ZR) | 0082 | 21.0 a 12.0 i70 ~—| i t65 SCOT 75OTSCB 
" g912-iz(zR) | —«.0091 "TF gg 
" 8103LIZ(1ZR) | ——«.01 ; a5 °° Snes ‘ar 
" 811300Z( ZR) | O11 rg 5 ' _— a " 
" 81230Z(ZR) 012 : [ , 13.0 18.0 | n u n 
"81330 1Z(1ZR) 013 ; 9.0 " \ 
" 81530Z(0ZR) oO | 14.5 95 | ° | 
"8163 1Z(_IZR) 016 | 15.0 20.0 
" 818302(C1ZR) 018 ; 9.5 ; | ; 
" 820301ZCZR) | _—.02 : | 10.0 15.5 20.5 ) ‘ " " 
"8293-7 1Z(CIZR) 022 ; 16.0 510. | 
"8243 0Z(C1ZR) 024 / 10.5 16.5 15 | * 
" 8273Z(CZR) | __—.0e7 | : |__11.0 17.0 22.0 | " " ] i 
"  8308L1Z(LIZR) 03 27.0 8.5 14.0 19.0 22.5 
" 9333LZzA) | 033s a 45 | 195 | * Co 
" 8363LIZ(JZR) | ~—«.036 | ; 9.0 " " [ " ; ; 
"83937 1Z(1ZR) 039 : (50: 4: 200. 4 a: 
" 8433(1Z(_IZR) 043 te 16.5 a5 | | ; 
" 8473-IZ(IZR) | —.047 9.5 17.0 P00 - i 
" 8513-IZ(0ZR) | 051 an od Oe et ee 
" _8563Z(1ZR)_ 056 10.0 18.0 23.0 
"86230 1Z("IZR) 062 ' 105 ; 
) 24.5 


1056211 | 2 17.0 
106221] 
106820. 
107520 
108221 


10912. 


101131 
10123) 
10133/] 
10153112 


wee | weer ff Ne i 


~~ | Se 


~~ | eee 


ee i ee ell Ei el eee el ell 


UJ 
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Film Capacitors 
High-Voltage Metallized Polypropylene ECW-H Series 
Se a I Be eae IE ah cee ae a SD ORR Ae a, RN et cE Es rss Bec OE af BE le a ee a Re 


Rating & Dimensions 


1250VDC (1000V._ at 15.75kHz) Cap. tol. +3%(H), +5%(J), +10%(K), +20%(M) 


Esi Dimensions (mm) 
Part No. | H max. F+1.25 S+0.8 od 
(uF) L max. T max. - | 
| Type-1 Type-2 Type-1 | Type-2 +0.05 
ECW H10H102) | § 001 22.0 8.0 13.0 18.0 16.5 10.0 nO 
" 40H112 18 0011 2 , 135 18.5 : The eect | j 
" 40H122,./8 0012 ; 8.5 : : ‘ ; ; 
" 10H132\ 1 0013 ; : 14.0 19.0 : ; : 
" 40H152°18 0015 " 8.0 13.5 18.5 : : ; 
u | OH1 62'- R 001 6 if ft n {I ul " TT 
" 10H182 18 | 0018 8.5 ae nee 
"  10H202'.18 002 9.0 14.0 19.0 : ; 
"  10H22271 8 0022 : | 8.0 13.0 18.0 , ‘ : 
‘| a 
"  10H242°7 8 0024 ‘ : 13.5 18.5 : ; 
1. + eis 
" 10H272:.— R 0027 tl 8 5 u " if N It 
" 40H302"71 8 | 003 14.0 19.0 " 
" 40H332"71 8 0033 : 9.0 : : : 1 : 
" 40H362071 8 .0036 ; 9.5 14.5 19.5 " : : 
"  10H392(71 8 .0039 ; 9.0 15.5 20.5 : " : 
"  410H4327) 8 0043 : 9.5 16.0 21.0 ; | : : 
" 40H47218 0047 : 10.0 16.5 | 21.8 : : : 
W | OH51 Di | R 0051 I il iT} n tt Ul u 
"  40H562718 0056 : 10.5 17.0 22.0 : : ; 
"  4{OH622171 8 0062 : 11,0 5 22.5 ; ‘ : 
" 40H68207 8 0068 : 11.5 : ; ; : ; 
"  40H752—1 8 0075 : : 18.5 23,5 i " : 
"  410H82271 8 0082 28.0 8.5 15.5 20.5 22.5 15.0 ; 
| iz { 
u 1 OH91 | R 0091 ul 9 O il iT) u 1] i 
“a ie 
" 10H1031 § 01 | 9.5 16.0 21.0 " | 1 " 
" 40H113978 011 : 10.0 16.5 21.5 } ; : 
1 di ss 
"  10H123718 012 , ; 18.0 23.0 : : : 
" 10H13308 013 ; ; 18.5 23.5 | : : ; 
" 10H1530 8 015 : 10.5 19.0 24.0 : | : : 
"  10H16318 | 016 ' 11.0 : ; | ; " " 
" 40H1830 8 018 : ; 20.5 25.5 i : : 
" 4{0H20380 8 02 30.5 : 19.5 24,5 25.0 17.5 ; 
a t + 
" 40H2230 8 022 " 1h 20.0 25.0 L ; | : i i 
"  10H24307 8 024 : |... 120 : 4 : : : 
& OH2735)2 027 : 125 20.5 25:5 ; i : 
"  40H303— 8 03 ; 13.5 22.0 27.0 : ; j 
"  40H33301 8 033 13.0 23.0 | 28.0 | 
" 40H363— 8 036 32.5 12.5 22.5 Sa aS : : | : 
"  40H3937) 8 039 ‘ 13.0 23.0 28.0 j : : 
" 10H4330 8 043 ; 14.0 23.5 28.5 ; : : 
f 4 + 
" 40H47308 047 : 14.5 24.0 29.0 ; j " 
4 t= - 
* 40H5130 8 051 : I ; 24.5 |_ 29.5 : : : 
" 10H563218 | — .056 : 15.5 25.0 30.0 : : i : 
"  40H6237) 8 062 : 16.0 26.5 31.5 : | : | ; 
"  10H6835 8 .068 t : 28.0 33.0 ; ; : 


Cap. tol. code (H, J, K, M) 
*Last suffix “R”’=straight leads (Type-1) 
Last suffix “S”=crimped leads (Type-2) 
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Film Capacitors 
High-Voltage Metallized Polypropylene ECW-H Series 


Rating & Dimensions 


1600VDC (1200V,.,, at 15.75kHz) Cap. tol. +3%(H), +5%(J), +10%(K), +20%(M) 


Ca Dimensions (mm) 
Part No. i‘ H max. Ft1.25 | S+0.8 ad 
(uF) L max. T max . + 
Type-1 Type-2 Type-1 Type-2 +0.05 

ECW H12H102-18 .001 220 8.0 13.0 18.0 16.5 10.0 0.8 
" 12H11208 | 0011 " | : 13.5 18.5 : é : 
"  42H122(1 8 0012 ; 8.5 ‘ : ; | : : 

zt + ae + = 
"  49H132018 0013 : : 14.0 19.0 | : 
" 12H152018 0015 : 9.0 : : : : : 
© POH T6201 e 0016 " 9.5 14.5 19.5 | j ‘ i 
cae r [ 
H 42H1820)-8 0018 ; 9.0 16.0 210. _ : : ! 
" 12H202 8 002 . 10.0 : : " a 
r pon Rear = 
P TOR2A Che 0022 ; : 16.5 21.5 ; | ; 
tO eageie 0024 : 10.5 : ; : : ‘ 
e ene 72u1 B 0027 : 11.0 17.0 | 22.0 i : : 
"  42H30207 8 003 ee eS : 
"  12H33218 0033 : 11.5 18.5 23.5 | Pn eee : 
" 12H362F 8 0036 28.0 8.5 15.5 20.5 22.5 15.0 | : 
" 42H392—7 8 0039 | ; 9.0 ae : | : : : | : 
"  12H432—0 8 0043 ; 9.5 16.0 21.0 | a : : 
" 42H4720 8 0047 : 10.0 : : i : : 
e 2H612n18 0051 ; : 16.5 21.5 ar ; : 
fo 1 Hf 

" 42H562i7 8 .0056 ; : 18.5 23.5 : j : 

sa Pia ts AR Ne Pia ee a 2k 2 A gE oe 2 hg 8 ey 
n 12H622) R 0062 " i} W u u u un 

as ee a 
"  12H682171 8 0068 : 10.5 19.0 24.0 ; : : 
* T2H7b2 28 .0075 : ee 19.5 24.5 i) a : : 
"  42H82207 8 | 0082 : 11.5 : : | : : i 
"  42H9120) 8 .0091 : : 20.0 25.0 : : " 
" 12H10370 8 01 30.5 : ; : 25.0 17.5 i 
" 42H11808 O11 : 12.0 . ) : : : 
" 42H123018 012 : : 20.5 25.5 : | : : 
" 42H133018 013 ; 13.0 21.0 26.0 ; j : 
" 12H15308 | 015 | : : 23.0 28.0 : | ; y 
"  42H1630) 8 016 : 13.5 23.5 28.5 : : : 
4 L 

" 12H18308 018 : | 14.0 24.0 29.0 , : ; 
" 42H203(1 8 02 ; 15.0 25.0 | 30.0 : : } 
" 42H2238C01 8 022 ; : 25.5 30.5 j : ‘ 
" 12H2437] B 024 : 16.0 26.5 31.5 : : : 
" 42H273—1 B 027 32.5 15.5 25.5 30.5 270 20.0 ‘ 
" 42H303C18 | 03 : 16.5 26.5 31.5 : : ; 
"  42H333—7 8 033 | ' : 28.5 33.5 : : : 
"  12H363C1 8 036 : ecg 28.0 33.0 : : i 

"  49H393..) 8 .039 37.5 16.5 270 32.0 31.0 25.0 1.0 


Cap. tol. code (H, J, K, M) 
“Last suffix “R"=straight leads (Type-1) 
Last suffix “S”=crimped leads (Type-2) 
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Film Capacitors 
High-Voltage Metallized Polypropylene ECW-H Series 
a a a be a er Re er re gee ne Oe a eS Le an es ae ee ee ee ee 


Rating & Dimensions 


2500VDC (1500V,., at 15.75kHz) Cap. tol. +3%(H), +5%(J), +10%(K), +20%(M) 


= Dimensions (mm) 
Part No. i H max. F+1.25 S+0.8 od 
(UF) L max. Tmax. =} ---——— 
Type-1 Type-2 Type-1 Type-2 +0.05 
ECWHI5H102 1f | 001 =| 28.0 9.0 15.5 20.5 22.5 15.0 0.8 
” 45H112! 1B 0011 ' 16.0 21.0 ae 
"  45H122"|P 0012 9.5 
—t =} nee, 
" 45H132 18 | 0013 ae eo 16.5 21.5 
" 45H152 18 0015 : 10.5 ‘ : : ; " 
" 45H162— 2 0016 170 < - 206 
—" -45H182° 18 oe 24.0 " Z 
u 1 AH?202. . OOH? ii} 1 1 O ul iT Ib u W 
"  45H222: | 2 0022 19.5 24.5 ' 
"  45H242 12 0024 30.5 10.5 19.0 24.0 25.0 17.5 
"  45H272' 12 0027 41.0 19.5 24.5 ae 
" 45H302 12 003 , 44.5 20.0 25.0 
"  45H332"77 2 0033 12.0 20.5 25.5 ' 
"  45H362") 2 0036 [125 
" 15H392 | 2 0039 13.0 21.0 26.0 
"  45H432712 0043 23.0 28.0 ' | ' 
"  45H472 12 0047 | 135 | 235 28.5 - 
" 15H512 12 0051 140 | 24.0 29.0 
" 45H562"7 2 0056 ! 14.5 24.5 29.5 We 
" 45H622" | D o0e2 | "| 15.0 25.0 30.0 
"  15H682)_) 2 0068 15.5 26.0 31.0 
"  45H752! | 0 oors | : 27.5 32.5 
or pein Gemaee 
"  45H822°-1 8 0082 16.0 | 28.0 33.0 ! 
"  45H912"7) B 0091 17.0 29.0 34.0 
" 45H103 1h | .01 325 | 16.0 28.0 33.0 27.0 20.0 
"  45H113C18 O11 ; 17.0 29.0 34.0 4.0 
"  45H1237] 2 012 | 17.5 29.5 34.5 : ' 
"  45H133/| 2 013 375 | 16.0 28.0 33.0 310. ||. 260°" 1 
" 45H15312 | 015 eae 29.0 34.0 


Cap. tol. code (H, J, K, M) 


“Last suffix “D’=straight Leads (Type-1) 
Last suffix “N’=crimped Leads (Type-2) 
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Film Capacitors 
PPS Type ECH-S Series 


Suitable for circuits requiring high heat resistance and tight 
tolerance. 

Non-inductive wound using polyphenylene sulfide film 
which has high heat resistance and excellent electrical 
characteristics. 


Features 

¢ Very low loss at high frequency 

¢« Wide operating temperature range -40~ +125 °C 

¢ Excellent temperature coefficient -100PPM/°C 

¢ Low dissipation factor (tans), and excellent frequency 
characteristics 

¢ Oxygen-free copper lead wire which provides good 
quality sound 

¢ Taped product available (see pp. 141) 


i 


| 


LEIS 


FEET rae 


Specifications 
Operating Temperature Range -40~ +125 °C 
Rated Voltage 50V, 100VDC 
Capacitance Range 0.0001 ~0.47 uF 
Capacitance Tolerance +1%(F), +2%(G), +5%(J) 
Dissipation Factor 0.3% max. (20 °C, 1kKHZ) 
Withstanding Voltage Between terminals: Rated voltage (VDC) x 250% 1~5s 


; C<0.33uF: 45000MQOmin. 
Insulation Resistance C50.33uF: 15000MQeuFmin. (20 °C, 100VDC, 60s) 


Construction Polyphenylene sulfide film, non-inductive, epoxy resin coating 


Dimensions 
Marking example 


Type-2(Suffix W) 5O0VDC 100VDC 


{— 


Style N Style T (0.001~0.056HF) | (0.0001~0.027HF) 


102 J 102 J 


Marking Marking Date code Date code 


Solder-plated (0.068~0.47pF) (0.033~0.47pF) 
oxygen free 


copper (O.F.C.) Es pis 50 100 
ae : i @ os | @ 104 J 


¢d+0.05 


Date code Date code 


Explanation of Part Numbers 


elciHis) Cl CLI CF CO 
Common Type Dielectric & | Te Sufix Sut 


Code construction 

—— — | 

Code| Type | Rated Voltage Rated Capacitance Capacitance 
H | Plastic film capacitor || 1H | 50(DC) The two first digits indicate the two most signifi- Tolerance (%)| Lead Style 
- | 400(DC) | cant digits of the capacitance value, and the third F | ay 
indicates the 10-power of the capacitance value || G +9 

expressed in picofarads. 

Examples: £0 
104=100000pF=1 OOnF=0. 1 WF 


J 


Panasonic 126 


Film Capacitors 
PPS Type 


Rating & Dimensions 


50VDC Cap. tol. +1%(F), +2%(G), +5%(J) 


ECH-S Series 


a. ____ Dimensions (mm) 7 Crimped 
Part No. H max FE IZo 520.3 od style 
(uF) L max. T max : 
Type-1 Type-2 Type-1 Type-2 +0,.05 Type-2 
ECH S1H10271Z( ) oot. |. 8S 4.0 6.5 11.5 5.0 5.0 0.6. N 
"44129" (Zr ) 0012 i 7.0 12.0 ' ' on 
1H152 IZ ) 0015 ' “ " " a oT 
i AHAB ZL 0018 a ' 
" 4H229) iZ( ) 0022 =«|ti‘ ; ; 
" “4H2797 IZ() 0027 ; ' ' ' " 
4 H332 IZ ) 0033 —_ i : 
"  4H392 IZ( ) 0039 — ' z ' 4 
" “4H472; IZ) 0047 ‘ ' ' ' oS 
" 4H562) IZ( ) 0056 ' i ' 
" 4H6B2. IZ ) 0068 [ ' | ' i 
" 4H822) IZ( ) 0082 6.5 14.5 i 
"4H103" 1Z( ) 01 7.0 12.0 
"  4HA23T IZ ) 012 i " 
" 4H153 IZ ) 015 12.0 4.5 75 i; 
"  4H183° IZ( ) 018 a. ; ji 
"  4H22371Z7( ) 022 : ; 
—  ™  aBe7arZ)y | 027 a " 8.5 13.5 i i 
"  4H33831Z( ) 033 ms. 9.0 14.0 7 ae 
"  4H393"IZ( ) 039 5.0 ic 9.5 14.5 ' 
" 4H473 IZ.) | .047 a =. |S 
~~ * 4H5631z() | .056 55 
" 1H683" IZ( ) 068 14.5 5.0 
" 4H823) iZ( ) 082 “| 65 10.0 15.0 
" 4H41O401Z() | ot ; 6.0 10.5 15.5 ‘ : 
" 4H4240IZ) | 12 ' 6.5 11.0 16.0 _ = ' 
" 4H1541Z( ) 45 17.0 12.5 “| ' 
" 4H18471Z( ) 18 12.5 17.5 i of 
" 4H224 Zz) | 22 [ 7.0 13.5 18.5 | 
" 4H274-7Z( ) oF ! 7.5 14.5 19.5 0.8 
"  4H334/ IZ( ) 33 8.5 15.5 20.5 
" 4H39471Z( ) 39 9.0 16.0 24.0 i | ; : 
"4HA747Z( ) 47 ; 10.0 16.5 91.5 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Taped type for automatic insertion; 2/5: 


Straight lead taping) 
See page 141 for detailed taping specification 


Cap. tol. code 


127 Panasonic 


Film Capacitors 
PPS Type ECH-S Series 


I 
Rating & Dimensions 
100VDC Cap. tol. +1%(F), +2%(G), +5%(J) 


Ban é Dimensions (mm) Crimped 
Part No. H max. BBLS S+0.8 od style 
(uF) L max. T max. 
Type-1 Type-2 Type-1 Type-2 +0.05 Type-2 
ECH $1101/1Z( ) 0001 8.5 40 | 65 11.5 5.0 5.0 0.6 N 
SIZE | 00012 ' : " 
i Aten. 00015 ' " " 
" “4481FZ( ) 00018 " ' ' ' 
" 4O01LIZ( } 00022 A ; ' 
" 4O7ALIZ( ) 00027 | a ' 
© ABSILZe ) 00033 ' ' ' ' 
"  1391MIZ( ) 00039 tits ' ' ' : 
i SAEZ) 00047, : ; : ey ' F st 
"4561! IZ ) 00056 " ' " 
"41681 1Z( ) 00068 ' " ' oe | ' 
" 4391/ 1Z() | .00082 ' ; — i car tae 
“4 OOM IZE 4 001 | 10.0 45 7.0 12.0. | 
"44221 1Z( ) 0012 é a a a al as i i i i ee a Ae 
" 44521 1Z( ) 0015 ' a ' " " es — 
a <eOr IZ 0018 ' ' " ' " 
"42991 1Z( ) 0022 . 7.5 (eee is ce Re a Se es 
"42720 12( ) 0027. =| tS a 7.0 12.0 = ll _ 3 
"41332012 ) 0033 edt ee, c 7.5 ia. | a ' i 
"4392 IZ) | 0039 ~»«|~ . 70 | 120 ee ae es i 
"4472 1Z( ) 0047 50. | we i ies — .— oo 
45621) |  .0056 12.0 Te ee ee 75 ' " i 
P4682) IZ) 0068 " ae 120, 4 i i ee ee 
ate as fe ieee ere a 
" 41030 1Z( } 0 —— a 7.0 12.0 ' ; os 
" 4423970Z( ) 012 ' 5.0 1 75 12.5 — ' ' 
" 41531Z( ) “015 | a. ee: f ' 
ee ABO Zt) 018 55. | B80. | 180 " 
S fO93 176) 022 ic 5.0 10.0 15.0 i ; 
«4979 1Z( ) 027 5.5 10.5 15.5 ' ' 
" §13338Z() |  .033 14.5 "| 400 | 150 10.0 a 
"43930 1Z( ) 039 r 6.0 “a i a — fo i 
"4473 1Z( ) 047 "fs : 10.5 155 
"45630 1Z( ) 056 ' | 68 11.0 16.0 a_i eo 
"  41683-1Z( ) 068 17.0 10.5 15.5 12.5 
a oe Zl) 082 ae. 12.0 17.0 4 
" “410471Z( ) 1 7.0 13.5 18.5 
Aa Oar iZ( 12 7.5 14.0 19.0 al 
"  445400Z( ) 15 7 ae ' ' 15.0 ‘| 08 ' 
" 418400Z( ) 18 " ; 14.5 | 19.5 ms | i 
"1294-17 ) 22 8.5 15.5 20.5 i ' 
" 427400Z( ) 27 [9.0 16.5 O15 ' ' 
" 13340Z() | .33 ' | 10.0 17.0 22.0 et " a | ' 
" 13940 1Z( ) 39 10.5 18.0 23.0 : : 
" 4474C0Z( ) 47 i, 8 ) 14.5 19.5 24.5 " 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Taped type for automatic insertion; 2/5: 
Straight lead taping) See page 141 for detailed taping specification 


—— Cap. tol. code 
a A A TO EI a a A I ETT IE ETE EERO 
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Film Capacitors 
Polypropylene Type ECQ-P Series 


This series is designed for applications where tight capaci- 
tance tolerance is required, and is an ideal replacement for 
polystyrene capacitor because of linear negative 
temperature coefficient, excellent frequency characteristics 
and low dissipation factor. 


r————————es " 


Features 

¢« Wide capacitance range 

¢ Tight capacitance tolerance 

¢ High insulation resistance 

¢ Low dissipation factor 

¢ Non-inductive construction 

¢ Epoxy resin coating 

¢ Available for automatic insertion 


i 
0 
yoseatiemane 
SO 
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Specifications 


Operating Temperature Range -40~ +85 °C (Derating required above 70°C. See page 145) 


SOV, 1OOVDC (Derating required according to cap. value. See page 145) 


0.0001~0.47 uF 


+1%(F), +296(G), +5%(J) (For cap. value 0.0001 ~0.00091 pF, +5%(J) only.) 
0.1% max. (20 °C, 1KHZ) 


Capacitance Tolerance 


f 


Dissipation Factor 


Withstanding Voltage 


Insulation Resistance G50.33uF: 15000MQeuFmin. 


Construction Polypropylene film, non-inductive, epoxy resin coating 


Dimensions 
Marking example 
50VDC 100VDC 
Style N (0.0001 ~0.0684 F) (0.0001 ~0.018uF) 
ease Ae 102 F P 102F 
ee | PY 100 
Date code Date code 
Solder-plated (0.075~0.47pF) (0.022~0.47 2 F) 
¢d copper-ciad 
steel wire | P 753F P 104F 
50V 100V 
' @ * r @ 
Date code Date code 


E|c/Q.P 


Common _ Type Dielectric & 
Code construction i 


Type Rated Voltage Rated Capacitance Capacitance 

Plastic film capacitor || 1H | 50(DC)_ | The two first digits indicate the two most signifi- | | Tlerance (%) | Lead Style 
1 100(DC) cant digits of the capacitance value, and the third a a] 
! | Indicates the 10-power of the capacitance value || G 

expressed in picofarads. 
Examples: J 
104=100000pF=1 OOnF=0.1 uF 


Panasonic 
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Film Capacitors 


Polypropylene Type ECQ-P Series 
Rating & Dimensions 
50VDC Cap. tol. +1%(F), +2%(G), +5%(J) 
Gap. Dimensions (mm) GHmnped 
rae (uF) L max. T max H max. S+0.8 @d+0.05 style 
ECQ P1H101UZ( ) 0001 8.5 45 12.5 5.0 0.5 N 
" 4H111JZ( ) 00011 ' " | ' ' 
" 4H121JZ( ) 00012 " ' 
" 4H131UZ( ) 00013 " | : " 
"4H151JZ( ) 00015 " " " " 
" 4H161JZ( ) 00016 : ' ' ' 
" 4H181JZ( ) 00018 ' ' " 
" 4H201JZ( ) 0002 | . . : 
" 4H291dZ( ) 00022 " ; ! 
" 4H2A1JZ( ) 00024 ' ' " " ' 
" 4H271JZ( ) 00027 ' ' ' ' 
"  4H301UZ( ) 0008 ; — ' i 
" 4H331UZ( ) 00033 ' c " | a : 
" 4H361UZ( ) 00036 : ' ’ ! 
" 4H391JZ( ) 00039 4 ! 4 _ a 
" 4H431JZ( ) 00043 ' ! !" | " 
" 4HA71UZ( ) 00047 ' i " | : 
" 4H511JZ( ) 00051 L ae i ' oss 
—" 4HE61UZ( ) gous | ' | : is 
—” 4HE21UZ() | 00062 ! ' ' ae ae ' 
FHEB1NZL ) 00068 = —, - " 
* tHrstuz) | __.00076 | | cae eee eee oe eee 
" 4H821JZ( ) 00082 ' zz 
" 4H911JZ( ) 00091 ' ' ee ; ie: 
" 4H102Z( ) 001 : ' 
" 4H11201Z ) 0011 | ' es 
" 4H1220Z( J 0012 ' ' | Le as ' 
" 4H13201Z( ) 0013 os ' ' a 
" 4H15201Z( ) 0015 ‘ ' i : 
" 4HIGITIZ( ) 0016 ' ' ' ' 
" 4H18201Z( ) 0018 ' - | ' 
" 4H202FZ( ) 002 ' ' ' ' 
" 1H229C1Z( ) 0022 : ' ' ' 
" 4H242IZ( ) 0024 ' ' 
" 4H27201Z( ) 0027 ' " " ' 
"  4H302-1Z( ) 003 ' ' " | ' 
" 4H332F1Z( ) 0033 ' ' ' ' 
" 4H362C1Z( ) 0036 ' ' ' | ' 
"  4H39271Z( ) 0039 ' ' ' ' ' 
" 4HAB2°1Z( ) 0043 ' ' ' i ' | ' 
"  4HA72CZ( ) 0047 ." ' ' ' 
" 4H512-Z( ) 0051 ' ' 13.0 ' ' 
" 4H56201Z( ) 0056 ' ' ! ' ' 
" 1H622C7Z( ) 0062 ' 5.0 ' " ' 
" 4H682C0Z( ) 0068 ' ' ' ' " ' 


Panasonic 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9 


~ Cap. tol. code 


130 


: Crimped lead taping) 


Film Capacitors 
Polypropylene Type ECQ-P Series 


Rating & Dimensions 


5OVDC Cap. tol. +1%(F), +2%(G), +5%(J) 


con Dimensions (mm) ; eee ee 
rae (uF) L max. T max. H max. S+0.8 @d+0.05 style 

~ ECQ P1H752, IZ( } 0075—~Ct«‘|ti(i‘«;é«C CD 5.0 14.0 f 5.0 0.6 a 
" 4H1822° IZ ) 0082 ; 5.5 ' : 
" 4HOI2 IZ ) 0091 5.0 13.5 ! 4 
*~ 1H103' 1Z{ } 01 | ' —— ' 
“apie zy) | om |  ° ‘ r 14.0 ' 
" 1H1231Z( ) “012 i; oo 5.5 aaa ' 
1H133 IZ( ) 013 5.0 ' " ' !" 
" 4H153) IZ( ) 015 a ' ' " 

" 1H163 IZ ) 016 a 55 | | a 
" 4H183 1Z() | — .018 14.5 : 
" 1H203" 1Z( ) 02 | i | aha 
"1H223 Z( ) 022 ' 15.5 ' 
" 4H243Z( ) Q24.—COt«~S 6.0 ae 
" 4H273 IZ ) 027 ' ' | 16.0 
" 4H303! IZ( ) 03 | 6.5 i | 
"  4H333. iZ( ) 033 ' | 16.5 ' ' ' 
" 14H363° IZ( ) 036 14.5 5.5 17.0 : | 
"  4H39371Z( ) |__.039 tr oe i ' ; ' | 
" 4H433"1Z( ) 043 6.0 ' ' 

““4H473 IZ) 047i — T ' | 17.5 "— 

—"  4H513--Z ) 051 | ; 65 | 185 i | a 
" 1H563) IZ ) o56.~—CtédSi(‘(‘<‘Céit 3 | Wows i " ' 
"  1H623"1Z( ) 062 7.0 19.0 ' 
" 4H683, IZ( ) 068 ' ' ' ' 
" “4H753" IZ ) 075 17.0 6.5 18.5 75 | " ' 
" 1H823"1Z{ ) 082 7.0 19.0 ' | 
"~~ 4H913 1Z() 091 | 
"4H1041 1Z( ) 1 7.5 195 | ' 
” 4HATATIZ( 44 | ' 8.0 20.5 i i 
" THI2ATIZ( ) 12 8.5 " a ' | 
" “4H13471Z( ) 43 ; 94.0 | 
“4H15401z) | 15 | 20.0 80 20.5 10.0 | 
" FH1642IZ( ) 16 8.5 ' ' ' ’ 
" TH1847Z( ) 18 9.0 210 | | | 
" 4H204-1Z( ) 20 | ' 9.5 O15 ' 
" 4H224-Z( ) 22 | 22.0 % 
" 4H2441Z( ) 24 ' 10.0 22.5 
" 4FHO74C1Z( ) 27 | ' 05 23.0 ! 
" 4H30471Z( ) 30 92.5 9.5 24.0 12.5 0.8 ' 
" 4H33471Z( ) 33 | ' 10.0 94.5 ' ' | 
" 4H36471Z( ) 36 ' | 105 | 25.0 
" 4H394--1Z( ) 39 11.0 ' ' 
" 4H43471Z( ) 43 ' | 11.5 25.5 " ' 
" 4HA74-1Z( ) AT 12.0 | 26.0 ' ' ' 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Crimped lead taping) 
Cap. tol. code 


13] Panasonic 


Film Capacitors 
Polypropylene Type ECQ-P Series 
BANE Se i a as Pe So OE Se ee Pe a ga Seen ae SS EE Mn eh Pe age Week OO Re gts a a) ae edi x see en tse Sa ae ee ieee ee ee 


Rating & Dimensions 


100VDC Cap. tol. +1%(F), +2%(G), +5%(J) (5% only for 0.0001~0.00091 LF) 


ay Dimensions (mm) eee 
Peas: (uF) L max. T max. H max. S+0.8 od+0.05 style 
ECQ P1101JZ( ) 0001 10.0 5.0 13.0 5.0 0.6 N 
a4 dz) 00011 " i ' 
"  4421JZ( ) 00012 ' ' ' " ' ! 
© 44 3tZ0 00013 ; | " " 
" 4151JZ( ) 00015 ' ' 
" 44610Z( } 00016 ' " 
"  44181JZ( ) 00018 ' | " " | | ; 
" 4901JZ( ) 0002 " " | ' 
"4224 JZ( ) 00022 ' | " ' ' ' ' 
"4244 JZ( ) 00024 ! | | 
"4971 5Z( ) 00027 _ " | ! 
1301JZ( ) 0003 _—_ | ge ee 
1834 JZ6 J 00033 [ | 4 | a | " 
"  4361JZ( ) 00036 ! ' " ' " 
"  4391JZ( ) 00039 | ee | ae. 
" 1431JZ( ) 00043 ; a a i ' 
" 44710Z() | 00047, | to | 7 | ' is 
H.-F BEIZE | 00051 ' a, ' —_ ae ' 
"  4561JZ( ) 00056 ' | | ' ' { 
" 4621Nz() | 00062 | ee ee , 
4684 NZ( ) qo06s8. | il a — 
"  4751JZ( ) 00075 |S " _ ; — «ft 
Pp 4goquz/) | .00082—is|t ca a: a. | ' _ 
"4911Uz() | 00091 | " 7 " 4 ye —— 
"44027 1Z( ) 001 ' ‘a | ia * ak ae | 
"44120120 } 0011 ’ | ' . ' 
i AAD Tze oo12. “a : | ! 
"4432 IZ() 0013 i — | " 
"44520 1Z( ) 0015 | ! ' : !" " 
"  446277Z( ) 0016 ' j ' ' ' ' 
" 41820IZ( ) 0018 7 ii ' lo ' | 
““490%Z) | 2002 : ' ' 
i OO IZ 0022 | ' ie ie 
"  4949012Z( ) 0024 " ' ' 
" 4972C1Z( } 0027 ' ' | " | ' ' 
"43020 1Z( ) 003 ' . ' 
*  4332°1Z( ) 0033 | ' i 
" 4362T1Z( ) 0036 " ' ! 
"  43997Z( ) 0089 ' ' ' ' 
"44320 1Z( ) 0043 " | ' " 
" 447271Z( ) 0047 ' | " " ' ' 
"  45120Z( ) 0051 ' " | ' ' 
" 4562°1Z( ) 0056 ' ' ' J ' ' 
"  162201Z( ) 0062 ' 5.5 ' ' 
" 4682C1Z( ) 0068 | ' " " ' 


Suffix for lead crimped or taped type (W: Self mounting crimped; 3/9: Crimped lead taping) 
Cap. tol. code 


Panasonic 
132 


Film Capacitors 
Polypropylene Type ECQ-P Series 


Rating & Dimensions 


100VDC Cap. tol. +1%(F), +2%(G), +5%(J) 


Dimensions (mm) 
Cap. eee eid AS Ss CER eee Crimped 
ee (LiF) L max. T max. H max. S+0.8 @d+0.05 style 
~~ ECQ P1752 'Z( ) 0075 ao. | 55 | 14.0 6.0 7 ee: 
"4829 Z ) 0082 ie ' ' 
Tote 2) | oor yO 18.0 a a | 
ee ee ee ne) ee dt a ae : a 
sees ee es Mes, _o) en ee - a 
"4423 Zl) 012 C) 

" ti 193s 20) i) O1S. “a " ’ ' ; — 
—"-q53z) | op | «& [| 55 ] 14.0 ' " " ; 
“Woa716s iy | OTe. a eo =——- f 9 _ _— 

#44837 1Z0 ) 018 i 6.0 ~ BiG: 4 Oe 
 * 4908 1Z) | 02 | “16.0 55 | * a ae 
F< : — 

"4948 2) | .024 : = —* = 

“4973 12) | .027- 6.0 * | 
© 46068 76). 03. | 15.5 7 
"1333 Z) | — .033 ' 6.5 can a. * +8 
"4363 IZ( ) 036 ' i ' ' | ci 

Pp" 1393-2) | 088 | 70 | 16.0 y ae, 
IS A) ae - Bh scan ke sie 
"4473 IZ() 047 ' 16.5 ' 
ae 2) 051 18.0 6.5 17.0 7.5 " ! 

—* 1863-12) | .056 —s i = | rr ai Se: ns 
"4623 1Z( ) 062 7.0 17.5 ' 
"4683 IZ( ) 068 ' " " | 

[  475ez() | 075 18.0 | rk ' 
"4823 IZ) --.082 | ' | 185 | ' 
"1913 (ZC) 091 | 75 | ' 
" 4404-1Z( ) 4 18.5 19.0 " ' ' 
IA Ize 11 " ' 10.0 _ # 3 
" 44242) | 12 | 8.5 19.5 [ | | 
"4134! IZ ) 413 ' 9.0 20.0 ' 
"4454 1Z( ) 415 9.5 20.5 | 
" 4164127) | 16 : ; | 125 # N 
" 448470Z() | 18 19.0 10.0 21.0 " 
"4904 IZ) | 20 10.5 215 | 
"4224 IZ( ) 29 11.0 22.0 
"4244! IZ() 24 35.0 9.0 818 0.8 T 
"497A IZ ) OT 9.5 22.0 ' 
"  4304T71Z( ) 30 10.0 92.5 | ' 
" 4334C1Z( ) 33 ' 23.0 ' 
"  4364C1Z( ) 36 ' 10.5 23.5 ' 
" 439471Z( ) 39 ' 11.0 24.0 
"44340 1Z( ) 43 ' 11.5 24.5 
" 4474C1Z( ) 47 ' | 12.0 25.0 " ' 


Suffix for lead crimped or taped type (W: Self mounting crimped lead 3,9: Crimped lead taping) 
Cap. tol. code 


* Dimensions in () are for taped product 
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Film Capacitors 
Polypropylene Type ECQ-F Series 


This series is recommended for applicatons where high 
frequency and high current are required. 


Features 

¢ Excellent frequency characteristics 

¢« Excellent temperature characteristics 

¢ Low dissipation factor 

¢ High insulation resistance | | 

¢« Excellent moisture resistance due to wax 
impregnation 


PRED DEE aero ran ea 
ee 
PERE eT 


Specifications 


Operating Temperature Range -25~ +85 °C (For a higher temperature than 70 °C, derating is required. See page 145) 


Rated Voltage 200V, 400V, GBOVDC, 125VAC (Derating is required according to cap. value. See page 145) 


Capacitance Range 0.001 uwF~0.47uF 


~t 


Capacitance Tolerance +5%(J), +10%(K), +20%(M) 
Dissipation Factor 0.1% max. (20 °C, 1kHz) 


Between terminals: Rated voltage (VDC) x 250% 1 ~ 5s, 125VAC x 230% 60s (For type 1A only) 
Between terminals and enclosure: 1000VAC 60s (For type 1A only) 


C<0.33uF: 45000MQmin. (20°C, 100VDC 60s) 
Insulation Resistance C>0.33uF: 15000MQeuFmin. 
2O00MQmin. (20 °C, 500VDC 60s) (For type 1A only) 


Withstanding Voltage 


Construction Polypropylene film, non-inductive, phenolic epoxy resin coating, wax impregnation 


Dimensions 


WatKINO TT” tana” =O «CC «dW watece anes: 
(200V DC} (125VAC 0.001~0. 0015PF) 
Type-2(Suffix H) example 


J104 Q-F 102M 


(o) a: ) ACI25V 


Date code 


(400VDC) (125VAC 0.0022~0. 22eF) 
(630VDC 0.0047 ~0.22hF) 222M 


Q-F 104K () ACI25N 
(F) «oo 


Lmax [max 


— 


Marking 


Date code Date code 
yom : (630VDC 0.001 ~0.0039#F) 


Solder-plated 
Copper-clad steel wire 
Style B 102k 
630 +#— 
Date code 


Explanation of Part Numbers 


Ec} air | ILL 


Common Type Dielectric & 
Code | construction 


| 
Code | Type Rated Voltage Rated Capacitance Capacitance 


Q | Plastic film capacitor 1A The two first digits Inaicate aa Lead Style 
5 the two most significant dig- n| +5 
its of the capacitance value, K +10 
4 and the third indicates the = 
6 10-power ofthe capacitance M +20 
value expressed in picofar- 
ads. 


Examples: 
104=100000pF=100nF=0.1 uF 


Panasonic 134 


Film Capacitors 


Polypropylene Type ECQ-F Series 


Rating & Dimensions 
2Z00VDC Cap. tol. +5%(J), +10%(K), +20%(M) 


Dimensions (mm) Crimped 
~ Hmax. — F+4.25 | style 

Typet | Type-2 | Type-1 Type-2 

420 | 17.0 135 | ; TB 
12.5 ae. 
18.0 
19.5 
20.0 

20.5 
21.0 
20.5 
21.0 
23:0 
24.0 
24.5 
26.0 
21.0 
29.0 
Cars) 


| 


_—_— 
i 
i i 


~—_ | ~~ ||lC 


ae) ek 


ee ee ee ae es 


eo 


ou 


J 


os 


a8 


oT 


am 


aL 


ne 


— ~_— — ™ — — — “ 
iD $ 


a5 


ECQ F4822) IZ 


ibs 


4103 IZ( 
4123 1Z( 
4153) 1Z( 
4183° |Z( 
4223} |Z( 
( 
( 
( 


| 


a 


+ 


4273: |Z. 
4333. \Z( 
4393. iZ 


=f 


a3 


~~ ~~ ~ ~~ — “— _— — — _— — “ ~~ ~_" —* — ~_— _——— —_" i ~~ _— 
' i | 
4 + + 
T t H 


4473" 1Z( 
4563. Z( 
4683 Z( 
4823 1Z( 
4104. °Z( 
A124 2(7 
( 
( 
( 
( 
( 
( 


N 


i 
Hi 


( 


4154) |Z | 


als 


4184 
4224) 1Z( 
A274) 
4334-712 
4394(1Z 


4474) IZ 
ma 


| | 


— 


— 


N 
oe 


Cap. tol. code 


* “H” suffix for crimped lead 
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Film Capacitors 


Polypropylene Type ECQ-F Series 
Rating & Dimensions 
630VDC Cap. tol. +5%(J), +10%(K), +20%(M) 
S55 Dimensions se, Crimped 
Part No. H max. F#i2Zo S+0.8 @d style 
(uF) L max. T max 
Type-1 Type-2 Type-1 Type-2 +0.05 Type-2 
ECQ F6102)1Z(JZH) | 001 12.5 6.0 12.0 17.0 8.5 10.0 0.6 D 
" 612201Z(CIZH) 0012 " f i ; " i 
"61 52CIZ(CIZH) 0015 nf a " 
" 61820ZCZH) | 0018 : : ; " : ; 
"62290 1Z(C1ZH) 0022 ; ; 18.5 : ; j j 
"6272 IZ(_IZH) 0027 65 190 4° 
" 6332IIZ(IZH) 0033 " 7.0 195 | ; ; : 
"63920 Z(CIZH) 0039 75 200 |" " ' i 
"64720 1Z(IZH) 0047 18.5 7.0 17.5 13.5 : B 
" 65621Z0ZH) | 0056 ; 7.5 18.0 ” : i é 
"66821 .1Z(C1ZH) 0068 : 7.0 17.5 | ; : : 
"68220 1Z(LIZH) 0082 ios | 3 " ' ' 
" 6108LIZLIZH) | —«.01 7.5 20.0 ; : 
"61230 1Z(CIZH) | 012 : : 94.5 i d 
" 615301Z(ZH) | —~«.O15 8.0 20 |" 15.0 D 
"61830 1Z(0ZH) 018 8.5 23.0 i i " : 
" 629301Z(IZH) | «022 : 9.5 23.5 | : ; : 
" 627301Z(GZH) 027 24.5 8.0 220 | 19.5 0.7 B 
" 633301Z(1ZH) 033 9.0 22.5 j i 
"63931 iZ((1ZH) 039 ' 10.0 23.5 ; j ; : 
" 64730Z(-1ZH) | ~—-«.047 25.0 10.5 24.5 : ‘ ; : 
"66837 1Z(1ZH) 068 25.5 12.5 28.0 | ; ! 
ia ) 26.5 25.5 0.8 B 
) 27.0 ! : : 
) 29.5 . : " 
30.0 | : ] 
) 30.5 31.0 ‘ ; 


TA152(_ 


1A222( 


1A332 


1A4721 | 


1A682/_| 


1A103/ | 


+ 


1A153._] 


iz 


1A223.1 


1A333- 


1A473 


1A683° 


1A104 


4 


1A154/ 


1A2241 


* “H” suffix for crimped lead 


Cap. tol. code 


Panasonic 


Film Capacitors 
Interference Suppression Type-Class X2 ECQ-UV Series 


This series is especially designed for radio interference 
suppressors in accordance with UL/CSA and European 
safety regulations class X. : 

Self-healing metallized polyester and flame resistant 
preformed case-with epoxy endifill. 


Features 
¢ Excellent active and passive flame-resistant 
| 


properties 
¢ Overvoltage stress withstanding 
¢ Wide capacitance range (0.001 uF to 1.0 uF) 


eerie 


Se a ran ere EOL 


Pt Sieg Pir he al i 


Specifications 
Reference Standard UL, CSA, SEMKO, DEMKO, NEMKO, El, VDE, SEV 


Operating Temperature Range -40 to +85 °C 
Rated Voltage 200V AC (UL1414: 125VAC) 


Capacitance Range 0.001 pF to 1.0uF 
Capacitance Tolerance +10%(K), +20%(M) 
Dissipation Factor 1.0% max. (20 °C, 1kKHz) 


4. CK<0.0068uF: 1500VAC, 2121VDC 60s 
Withstanding Voltage Between terminals C59 0068uF: 1000VAC, 1768VDC 60s 
Between terminals and enclosure: 2O00Q0VAC 60s 


C<0.33uF: 15000MQmin. (20°C, 100VDC 60s) 
Insulation Resistance C>0.33uF: SOOOMOQenuFmin. 
2Z000MQmin. (20 °C, 500VDC 60s) 


Construction Metallized polyester film, flame retardant plastic case, flame retardant resin endfill 


Applicable Standard & Approval Number 


UL1414 Across-the-Line Capacitors File No. E62674 
Antenna-Coupling and Line-By-Pass Components 
| UL 1283 Electromagnetic Interference Filters. | File No. E79502 
Across-The Line, Antenna-!solation 


CSA C22.2 No. O-M1982, No. 1-M1981 File No. LR85752 
and Line-by-Pass Capacitor 


| Class X Class Y (0.001 ~0.0068 pF) 
SS 443 04 14 | Class X2 Reg No. 8804123 0.001-1.OuF | Reg. No. 8804123 

Afsnit 21 Class X2 Ref No. 93236EC 0.001-1.0uF | Ref No. 93236EC 

NEMKO 132 Class X2 Ref No. 37892 0.001-1.OuF Ref No. 37894 

[EC384/14 Class X2 Reg.No. 110918-01-02 0.001-1.OuF | Reg No. 110918-01-02 

VDE 0565-1 | Class X2 File No. 4811. 6-4670-1070 0.0082-1.0uF | File No. 4811. 6-4670-1070 

| SEV 1055 Class X Ref No. 88, 1 00318, 01 0.1-1.0uF — 


Explanation of Part Numbers 


~ECaw O OO 


Common Type Dielectric & 
Code | construction 


Code Type Rated Voltage Rated Capacitance Capacitance 
ft 


Q_| Plastic film capacitor 2A | 250(AC) The two first digits indicate Lees Lead Style 

the two most significant dig- K +10 
its of the capacitance value, M $20 
and the third indicates the = 


10-power ofthe capacitance 
value expressed in picofar- 
ads. 


Examples: 
104=1 00000pF=100nF=0.1 uF 
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FilmCapacitors 


Interference Suppression Type-Class X2 ECQ-UV Series 


Dimensions & Marking 


(Type 1) (Type 2) (Marking Example) 


CASE : Either type 1 
or type 2. 


STYLE<1. 


(0.001~0.00681 F) 


SPYEE 2: 


(0.0082~0.047uF) 


STYLE 3. 


(0.056~-0.082y F) 


STYLE 4. 


A SIDE 
@ OO1pFK 


@) 0: pFK 


O56 uF K 
@ o50~ x2 


8B SIDE 
| ECQ-UV 
(250V70L1283) 
Wi 25v/UL1414) 


@ ECQ-UV 
(250V/UL 1283) 
TL (125V7UL 1414) 
Ge ECQ-UV 
§250V/GL1283) 
AL o5v/uL14141 


C SIDE 


ae ape ~YIX2 
J : ope 
565-14 MKT OW 
4o/oss/21 Fl) 
AN  250V~ X2 
Cet) GPF 
565-1A MKT © O® 
40085721 (FI) 
GPF 
MKT OO 
ses1a 40/085721 CI 
® Fi 


(ott mee OO 


s65-1A 40/085/21 C] 


LL2 @@ 


8 1055 


G ECQ-UV 
(250V/UL 1283) 
Aw (125V/UL 1414) 


1 HFK 
(0.1~0.22uF) 200% 
.1~0.22u 
Soider-plated copper-clad 
steel wire 


27 HEK 


STYLES. nae 


(0.27~1.0uF) 


g ECQ-LV 

SOX) 

ZS MKT 

(Oes Gpr (250V/UL 1283) 

565-1A Wa (125V/UL1414) 
ig 40°085/21 
1055 


{Note) Only +10% as cap 
tol. to be marked 
as “K" 


(} Date code 


Dimensions (mm) _ 
F+0.4 
0 


Part No. : 
@0+0.05 | 


0.6 


ECQ U2A102 | 
2A122) | 
2A152 
2A182)_ 
2A2221. 


2A332) 
20302) 
2AA72 
2A562\_ 
20682) 
_2A8221 
2A103(- 
2A123 
2A1530] 
2A1830 | 
20223) 
2A273_ 
2033311 
2A393 
2AAT3I 
2A563_ 
2A683) 
2AB23— 
2A104° 
A124 
2A154\_ 
2A184_ 
2A224\~ 
202747 
2A334(_ 
203040. 
2A474(1 
2A564"_ 
206840] 
208241 
21051 


Se ee me) ee ee ee ee fe eee ee ee ee ee 


—~— Cap. tol. code K: 10% M: £20% 


Panasonic 
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Film Capacitors 


Interference Suppression Type-Class b 4 ECQ-UY Series 


European Safety standard approved as class Y and 
UL/CSA approved for across-the line & antenna- 
coupling and line-by-pass applications. —" 
Metallized polyester film and flame retardant epoxy resin 
is used for the enclosure. 


Features 

¢ Self-healing property 

¢ Overvoltage stress withstanding 

¢ Excellent active and passive flame-resistant 
properties 


Specifications 


\ 
\ 
\ 
\ 
| 
\ 
i 
\ 
4 


| 
\ 
\ 
\ 
\ 
\ 
| 
i 
\ 
\ 
‘ 
t 
\ 
\ 
\ 
\ 
\ 
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Reference Standard UL, CSA, SEMKO, DEMKO, NEMKO, El, VDE, SEV, BS 


Operating Temperature Range -40~ +100°C 
Rated Voltage 250VAC 
Capacitance Range 0.001 ~0.047 uF 


Capacitance Tolerance 


Dissipation Factor | 4.0% max. (20 °C, 1kHz) 


Withstanding Voltage Between terminals: 2000VAC 60s 
Between terminals and enclosure: 2000VAC 60s 


Insulation Resistance 15000MQmin. (20 °C 1O00VDC 60s), 2Z000MQmin. (20 °C SOOVDC 60s) 


Construction Metallized polyester film, flame retardant epoxy resin coating 


Applicable Standard & Approval Number 
Type ECQ-UY 


Applicable Standard Approval Number 


UL UL1414 | File No. 62674 
CSA C22.2 No, 0-M1982, No. 1M1981 File No. LR35752 
SEMKO | gg.4430414 Class Y/X 2 | Reg No. 9017269 
DEMKO Afsnit 21 Class Y/X 2 Ref No. 98495 EC 
NEMKO NEMKO 132 _ Class Y/X 2 Ref No, E44180 

E| . E384/14 Class Y/X 2 Reg No. 133865-01 
VDE VDE 0565-1 Class Y/X 2 Ref No. 4811. 6-4670-1080__ 
SEV DEY 1059 Class Y Ref No. 90. 1 01068, 02 

BSI BS 415 Certificate No. 7171 


Explanation of Part Numbers 


E/c/alu To Oo hm 6 


Common — Type Dielectric & a Suffix Suffix 
Code | construction : | 
| _ | | a | 
Code Type Rated Voltage Rated Capacitance Capacitance | 
Q | Plastic film capacitor 2A | 250(AC) | The two first digits indicate OEIC) | ead Style 
- the two most significant dig- K +10 
its of the capacitance value, M +90 
and the third indicates the = 


10-power of the capacitance 
value expressed in picofar- 
ads. 


Examples: 
104=100000pF=1 OOnF=0.1 uF 
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Film Capacitors 
Interference Suppression Type-Class Y ECQ-UY Series 


Dimensions & Marking 


Type-2 
(Suffix B) 


{_max 


Marking example 


Marking (a) Side (b) Side 


Style 


| | . 
Marking é Marking Marking styleat|, Poe ® S () (N) 


250v ~ Y/x2 [_] 40/100/21 


0,001 ~ ECQ-UY 


0.022F/ GF UY 565-1 
GMF MKT 


| 
Style-2 
d+ 0.05 SOOO, 2 ad 


0.027~ goes 40/00/21 ECQ-UY 
565-14 tL2 
GMF MKT ® 1055 @ we 


0.0474F 


Solder-plated 
Copper-clad steel-wire 


(] Date code 


Rating & Dimensions 


250VDC Cap tol. +10%(K), +20%(M) 
Dimensions (mm) Crimped 
Part No. H max. F+1.0 style 
Type-1 Type-1 Type-2 
11.5 alt 10.0 


ECQ U 2A102'— 
2A122.- 
2A152 
2A182.. 
2A2221 
2A27 21. 
2A332\_ 
2A3921. 
2A47 2.1 
2A562._| 
2A6821_ | 
2A8221 | 
2A103.. 
2A1231. 
2A153/_1 
2A1831_] 
2A223(1 
2A27 31 
2A333 
Z2A393I_1Y 
2A473._ 


ce 


+ 


=e 


< 


< 


~< 


< 


ee 


< 


~< 


-< 


< 


< 


) 
) 
) 
) 
} 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 


| 
iS Sl 


Suffix B: Crimped lead 
Cap. tol. code (K,M) 


Panasonic 140 


Film Capacitors 
Crimped/Straight Leads 


Product Specification & Packaging 


Quantities for radial lead taping 


Taping/ Packaging Specifications 


Type Rated volt. Cap. range (uF) Cap. rank (uF) Style Packing Qty./pack Type Suffix 
_ ~ 0.0001~0.01 — ~ A(D) 2000 No. 2 
eee 0.012~0.039 A (D) ‘ 2000 No. 3 asf 

? ~U, MMo 2s 
0.047~0.15 A (D) 1000 No. 2 
0.18~0.22 A (D) 500 No. 1 
0.0001 ~0.01 A (S) 2000 No. 2 
50VDC 0.0001 ~0.1 0.012~0.039 A (S) 2000 No. 3 _ 
Ammo ih 14 
0.047~0.1 A (S) 1000 No. 2 
0.0001 ~0.047 A (D) 2000 No. 45 
0.0001 ~0.22 Reel 119 
0.056~0.22 A (D) 1000 No. 45 
0.0001 ~0.047 A (S) 2000 No.45 
0.0001 ~0.1 Reel ie ae. 
0.056~0.1 A (S) 1000 No. 45 
0.0001 ~0.01 A (D) 2000 No. 2 
0.0001 ~0.033 Ammo mac 
0.012~0.033 A (D) 2000 No. 3 
ECQB(F) 0.0001~0.01 A (S) 2000 No. 2 | 
63VDC 0.0001 ~0.033 Ammo [A 
0.120~0.033 A (S) 2000 No. 3 
0.0001 ~0.033 A (D) Reel 2000 No. 45 nine 
0.0001 ~0.033 _ A) Reel 2000 No. 45 NOS 
0.0001 ~0.01 A (D) 2000 No. 2 
ee 0.012~0.015 A (D) ; 2000 No. 3 an 
: ~Q, mmo | || 
0.018~0.027 A (D) 1000 No. 2 
0.033~0.1 A (D) 500 No. 1 
0.0001 ~0.01 A (S) 2000 No. 2 
100VDC 0.0001 ~0.047 ne ae ae) A aia oe m4 
; ~0, mmo lhe 
0.018~0.027 A (S) 1000 No. 2 
0.033~0.047 A (S) 500 No. 1 
iota 0.0001 ~0.015 A (D) 4 2000 No. 45 o 
ee 0.018~0.1 A(D) re 1000 No. 45 ay 
0.0001~0.015 A (S) 2000 No. 45 7 
0.0001 ~0.047 Reel 75 
0.018~0.047 A (S) 1000 No. 45 
0.01~0.12 A) 2000 No3. | 
0.01~2.2 Ammo wie 
O45<22 A (D) 1000 No. 3 
+. 
a aAie 6.0120.12 A (S) ‘ 2000 No. 3 at 
Ul~], mmo Ltt 
O45=140 A (S) 1000 No. 3 
6:01+0,12 A (D) 2000 No. 41 
50VDC : 
O01<22 0.15~0.68 A (D) Reel 1000 No. 41 neg 
0.82~2.2 A (D) 1000 No. 43 
OO1<042 A (S) 2000 No. 41 
ECQV 0.01240 0.15~0.68 A (S) Reel 1000 No. 41 Ms 
0.82~1.0 A (S) 1000 No. 43 
0.01~0.39 Ai) | 2000 No. 3 
0.01~1.0 Ammo hs 
0.47~1.0 A (D) 1000 No. 3 
0.01~0.15 A (S) Ammo 2000 No. 3 ine 
63 VDC 0.01~0.39 A (D) 2000 No. 41 
6.01210 0.47~0.68 A (D) Reel 1000 No. 41 onoe 
0.82~1.0 A (D) 1000 No, 43 
0.01~0.15 A (S) Reel 2000 No. 41 0s 
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Film Capacitors 
Crimped/Straight Leads 


Product Specification & Packaging 


Quantities for radial lead taping 


Taping/Packaging Specifications 


L 


Type Rated volt. Cap. range (uF) Cap. rank (uF) Style Packing Qty./pack Type Suffix 
0.01~0.068 A (D) / 9000 | No.3 
ae ee 0.082~0.1 A (D) eee 1000 No. 3 = 
01220.22 A (D) 2000 No. 3 
0.27~0.57 A (D) 1000 No. 3 
| soa aad 0.01~0.068 A(S) fees 2000 No. 3 aes 
ECQV 100VDC 0.082~0.1 A(S) 1000 No. 3 — 
0.01~0.068 A (D) 2000 No. 41 
oie 0.082~0.1 A (D) a 1000 No. 41 ais 
0.12~0.22 A (D) 2000 No. 41 
0.272047 A (D) 1000 No. 41 
ee 0.01~0.068 A(S) ae 2000 No. 41 = 
0.082~0.1 A(S) 1000 No. 41 a 
ee 0.01-0.33 A (D) oe 1000 No. 1 aa 
0.39~0.68 A (D) 500 No.1 | 
C0104 A (S) Ammo 4000 No. 1 rire 
0.01~0.63 A (D) Reel 4000 No. 45 9 
nee | 0.82~1.0 B Ammo 100 | No.4 nine: 
eee G 500 No. 4 
42<3.9 af C Ammo 500 No. 5 mire 
3.3 cc 400 No.5 | 
awe 0.01~0.082 A (D) ne 4000 No. 1 sie 
0:1:20.27 A (D) 500 No.1 | 
! 0.01~0.33 A (D) Reel 1000. | No, 45 rine 
| 0.01~0.15 B* | Ammo 1000 | No.4 sar | 
0.39~1.2 é 500 No. 4 
250VDC 7 0.88-1.6 15 - ; Ammo 400 cae rm 
| _0.01~0.33 — D Ammo 1000 =| No.4 | RAO 
0.39~0.82 E 500 No. 4 
0.39~1.5 102 E Ammo 400 No. 5 ROW 
1.5 E 300 No. 5 : 
acca 0.01~0.027 A (0) eee 4000 No.1 | cae 
0.033~0.1 A (D) | 500 | _No.1 
ECQE(F) 0.01204 A (D) Reel 1000 No. 45 rig 
HO oq cod D Ammo 1000 No. 4 ACI 
0.12~0.47 aaa : Ammo se No.4 = 
0.39~0.47 E 400 | No.5 
niece 0:01=0.027 A (D) eee 1000 No. 1 7 
0.033 A (D) 500 No. 1 
0.01~0.033 A (D) Reel 1000 No. 45 nme 
| 0.047 B Ammo 1000 No. 4 [3 
0.056~0.12 C 500 No. 4 
630VDC 0.056~0.22 0.15~0.18 c Ammo 500 No. 5 mmc 
0.22 6 400 No. 5 
| 0.01~0.047_ D “Ammo 1000 No.4 | RW 
| | 0.056~0.12 E 500 No. 4 
0.056~0.22 0.15~0.18 E Ammo 400 No. 5 RO 
0.22 E 300 No. 5 
0.001 ~0.0047 E 500 No. 4 
0.0056 E 400 No. 4 
1000vDC | 0.001-0.1 belie ee . Ammo oe pal RO 
0.018~0.022 E 400 No. 4 
0.027~0.039 E 500 No. 4 
0.047~0.068 E 400 No. 5 
0.082~0.1 F 300 No. 5 


**F = 7.5mm straight lead taping 
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Film Capacitors 
Crimped/Straight Leads Taping/Packaging Specifications 


Product Specification & Packaging 


Quantities for radial lead taping 


Style 


Type Rated volt. Cap. range (uF) Cap. rank (uF) Packing Qty./pack Type Suffix 
0.001 ~0.0047 E 500 No. 4 
0.0056 E 400 No. 4 
ECQE(F) 1250VDC 0.001~0.022 0.0068 E Ammo 400 No. 5 Rei] 
0.0082~0.018 E 500 No. 4 
0.022 E 500 No. 5 
0.0082~0.012 | rE 400 No. 4 
800VDC 0.0082~0.027 0.013 E Ammo 300 No. 4 Roe] 
0.015~0.027 EE 300 No. 5 
0.0056~0.0082 E 400 No. 4 
ECWH 1000VDC 0.0056~0.018 0.0091 na Ammo 400 No. 5 REIT 
0.01~0.018 e 300 No. 5 
1000V,, a eoercane 0.001 ~0.0043 E nce 400 No. 4 Ro 
1250VDC 0.0047~0.0075 E 300 No. 4 
1200V,, 6.001-0:034 0.001 ~0.002 E jean 400 No. 4 RO 
1600VDC 0.0022~0.033 E 300 No. 4 
0.001~0.056 0.001 ~0.047 A (D) ask 1000 Not} og 3 
0.056 A (D) 500 No. 1 
0.001 ~0.012 A (S) Ammo 1000 No. 1 2 
0.068~0.27 C 500 No. 4 
eiciedid 0.33~0.47 C re 400 No. 5 
5OQVDC 0.068~0.12 D Ammo 500 No. 1 ROO 
0.15~0.22 E 500 No. 4 
0.27 E 400 No. 4 i 
0.15~0.47 0.33 - Ammo 400 No.5 RIL] 
0.39~0.47 = — 300 No. 5 
0.001~0.056 A (D) Reel 1000 No. 45 mim: 
ECHS 0.001~0.012 No. 45 Hos 
0.0001 0.027 0.0001~0.015 A (D) on 1000 No. 1 503 
0.018~0.027 A (D) 500 No. 1 
0.0001 ~0.0047 A (S) Ammo 100 No.t | 2 
0.033~0.12 C Ammo 5000 No. 4 3 
100VDC 0.068~0.1 EB 500 No. 4 
0.12~0.18 c 400 No. 4 
0.068~0.47 0.09 : Ammo 400 No.5 ROC] 
0.27~0.47 E 300 No. 5 
0.0001 ~0.027 A (D) Reel 1000 No. 45 ILI 
0.0001 ~0.0047 A (S) Reel 1000 No. 45 mies 
0.0001 -~-0.033 0.0001~0.022 A (D) ie 1000 No. 1 3 
5OVDC ; 0.024~0.033 A (D) 500 No. 1 
0.036~0.1 C 500 No. 4 
— 0.036~0.13 0.11~0.13 C Ammo 400 No.5 3 
0.0001~0.018 A (D) Ammo 1000 No. 1 mc 
100VDC 0.02~0.13 C 500 No. 4 
0.02~0.16 0.15~0.16 C Ammo 500 No. 5 3 
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Film Capacitors | 
Crimped/Straight Leads Taping/Packaging Specifications 
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Taping Specifications - All Taped Products 
Taping Type 


Shape Name | Specification Taping Style 
Standard Taping | 5mm lead spacing with 12.7mm body width A (D), A(S) 


Radial type Odd size taping (|) 5/7.5mm lead spacing with 15mm & up body width BG. De 


Odd size taping (II) Other than above (Robotic Insertion) Please contact factory 


Radial taping dimensions 
Standard taping (mm) 


Style A(D) Style A(S) 


5.0 
(H)18.0-20.0 
32.2 Max. 


5 
16.0 
37.0 max. 42.0 max. 42.0 max. 


Odd size taping (Il) 


As the specification of taping changes with various conditions such as dimensions, lead spacing and insertion machine, please contact the nearest 
sales office for further information. 
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Film Capacitors 
Crimped/Straight Leads 


Dimensions (continued) 


Style A ( ) 


Style B 


Style C 


Style D 


Taping/Packaging Specifications 


(Unit: mm) 


Style E 


I2fE1.0 


POOF 10 


25.441.0 


15.0+1.0 


30.041.0 


12:¢40.2 


15.0+40.2 


12.740.2 


15.0£0.2 


15.0+0.2 


20.440.2 


30.0+0.2 


3.85+0.5 


3.85+0.5 


3:75+0.5 


3./52£0:5 


6.35+1.3 


5.0%08 


6.35+1.3 
5,00 


7.5£1.3 


FOELS 


= 


0+2.0 


18.0+0.5 


oO 


9.5 min. 


7.800 


goees 


oar 


9.0+0.5 


=| =|= 


i) 


0-3.0 


(o) 


16.0+£0.5 


TO:020,9 


16.0+0.5 


+1.0 


16.0-0 


+1.0 


16.0-0 


a 


32.2 Max. 


37.0 max. 


37.0 max. 


42.0 max. 


42.0 max. 


as je bE 


2.0 max. 


omy 


oO 


Derating of rated voltage to capacitance value, 


Derating of rated voltage to operating Temperature, 


ECQF and ECQP 


(%) 


ECQP 
50. 100VDC 


Percentage of the rated volt. 


ECQF and ECQP 
Rated Voltage 

Cap. _value(uF)|50VDC_| 100VvDC_| 200vDC | 400vDC_| 630vDC 
61042 49V 98V 195V 390V 615V 
0.13-0.15 47V Q5V 490V 380V 600V 
0.16-0.18 46V 93V 185V 3870V 585V 
0.20-0.22 45V 90V 180V 360V 570V | 
0.24-0.27 44V 88V 175V | 350V 
0.30-0.33 4QV 85V 170V 340V 
0.35-0.39 AV 83V 165V 320V 
0.43-0.47 40V 80V 160V 300V. | 
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Ambient temp. (°C) 


Panasonic 


Film Capacitors 
Crimped/Straight Leads Taping/Packaging Specifications 
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Explanation of Part Numbers 


standard taping 


EcQg 1H (410/45 iM 


Common Rated volt. Capacitance Cap. tol. Suffix 


Crimped 
Straight 

i zh 

Straight 

(ECQB) 


Odd size taping 


Eliciial_| (1jo) [ajlola Ro J 


Common Rated volt. | Capacitance Suffix Cap. tol. 


7.5mm Crimped lead | 
7.omm Straight lead | 


Packing 


Ammo packing Reel packing 


\arnEseiiee patos 


Indication i, 
of content 


Max. 
mas L 


Dimensions (mm) 

L max. T max. H max. 
| 335 55 210 Dimensions (mm) 
335 OD 260 : D max. | d max. 
335 55 320 | 30 | 
340 60 360 | 30 
340 65 360 30 


1 
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Film Capacitors 
Chip Type 7 ECH-U(B)/ECW-U(B) Series 


Uses simple moldless construction and advanced 
manufacturing techniques, as well as well-established 


stacking technology. . 


Features 

¢ Small size (minimum size 2.0 x 1.25 mm) 

¢ High moisture resistance (85 °C, 86 %RH, W. V x 1.0 
for 500 hours) 


Specifications 
tems Type ECHU (B) Type ECWU (B) 
Operating Temperature Range | -55 to +125 °C | -55 to +105 °C oe 
Rated Voltage 16 VDC, 50 VDC 16 VDC, 50 VDC, 100 VDC 
Capacitance Range 0.0001 to 0.1 pF 0.001 to 0.22 uF 
Capacitance Tolerance | +2% (G), £5%(J) +5% (J) 
Withstand voltage Between terminals: Rated volt. (VDC) x 175% 1-5s | Between terminals: Rated volt. (VDC) x 175% 1-5s 
Dissipation Factor <0.6% max. at 1 KHz 20 °C <1.0% max. at 1 kHz 20 °C 


16 VDC: 238000MQ at 20 °C 10 VDC 60s 
50 VDC: =3000MQ at 20 °C 50 VDC 60s 
100 VDC: 238000MQ at 20 °C 100 VDC 60s 


| | 16 VDC: >3000MQ at 20 °C 10 VDC 60s 
Insulation Resistance 50 VDC: >3000MQ at 20 °C 50 VDC 60s 


+ —- 


Flow soldering: 260 °C max., 5S max. 
Soldering conditions Reflow soldering: 260 °C max. and 30 sec max. at more than 
230 °C (Temp. at cap. surface) 


Reflow soldering: 240 °C max. and 30 s max. at more than 
210 °C (Temp. at cap. surface) 


a a nh ee 
Construction Metallized Polyphenylene-sulfide Film Metallized Polyethylene-naphthalate Film 


Construction Dimensions in mm. 


Element Outer electrode 
(stacked) 


* To be applied 
only for size 
code E11, Ez & E3 


Explanation of Part Numbers 


el Cl chil) Of Oo 
ae 


Common Type Dielectric & 


8 


Code construction 
Code | Type Rated Voltage | Rated Capacitance Capacitance | 
H | High Grade 1C | 16(DC) The two first digits indicate Cae (%) Lead Style 
the two most significant dig- G +2 
W | Standard 14H | 5O(DC) its of the capacitance value, J 15 
1 100(DC) and the third indicates the a 


10-power ofthe capacitance 
value expressed in picofar- 
ads. 

Examples: 

104=1000000F=1 00nF=0.1 uF 
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Film Capacitors 
Chip Type | ECH-U(B)/ECW-U(B) Series 


Rating & Dimensions | 
| ECHU (B) | ECWU (B) 


Cap. (uF) 16 VDC 50 VDC 16 VDC 50 VDC 100 VDC 
Part No. |6ode Part No. |G, Part No. Sze. Part No. a Part No. oa. 

0.0001 ECHU1H101( )B5 | J1 

0.00012 / " 4H124()B5) 
| 0.00015 " 4H151()B5}" 

0.00018 _ '  * 4H181()B5 |" 

0.00022 "4H204( BS)" 

0.00027 " 4H971()B5 |" 

0.00033 ot "  1H331( )B5 |" 

0.00039 " 4H301()B5! " 

0.00047 " 4H471( )BS |" 

0.00056 | Please use " 1H561( )BS5{" Please use Please use 

0.00068 50 VDC rating | » TAGS 1. IBS [os 16 VDC or 50 VDC rating 

0.00082 of ECHU (8) " 4H804()B5| "| 50 VDC rating of ECHU (B) 

0.001 " 4H102( )BS |" of ECHU (8) FCWU1102UB5 | H2 
0.0012 |" 1H122( )B5 |" | ee Ke 
0.0015 " 4H152( BS |" *§4152UB5 |" 
0.0018 | '  " 4H482()B5 |" | " 4182UB5 |" 
0.0022 | " 1H222( BS | " 1222KB5 | ' 
0.0027 " 4H272( BB |" | " §4979JB5 |" 
0.0033 | ECHU1C332( )B5 | Jt "  4H332( )B5 | H1 | ECWU1H332JB5 | H1 " 4332JB5 | H3 
0.0039 " 10392( )B5 |” " 4H392( )B5 |" " 4H302JB5 | " | " 1302uB5 | °* 
0.0047 " 40472( BB |" " 4HA72( )B5 |" / " 4H472NB5 |" " 1472JB5 |" 
0.0056 " 10562 BS] "|  " 1H562 BS; ") " 4H562JB5 |" " 4562JB5 | G2 
0.0068 "10682 BS} "|" 1He82( BS} * " 4H682UB5 |" " 4682JB5 |" 
0.00g2 | " 10822()B5| U2! " 1H822()B5| H2 1H822JB5 | H2 | "48295B5 | G3” 
001 | " 1c10q)B5; "| “ 1H103()BS| ° " 4H103JB5 | "| " 1103JB5 | "| 
0.012 40123()B5 | H1 |" 1H123()B5| G1 | ECwu1Ci2quB5| Ho!" 1H120uB6 | Gi!" 1123uB9 | Et 
0015 | " 10153)B5/ "| " 4H153()B5| ° " 4C153uB5 | * " 4H153JB5 |" " 4153UB9 |" 
0.018 " 40183( )B5 |" " 1H183()B5| G2!" icieaues| “ | °" t‘HisguBs | G2] " 11e3JBo | 
0.022 " 40203)B5| "| * 1H22a()B5| " 1C0293UB5 |" " 4H293NB5 | " | " 1293uB9 | E2 
0.027 | ° 10273()B5) H2| " 1H273()B5| "| " ice7zuBs| * | " 1H273UB5 | * |" 1273JB9 | * 
0.033 | " 10333( )B5 | F§ 4H333( 85] G3} 4C333JB5 | H3 | " 1H333JB5 | G3} * 1333UB9 | £3 
0.039 " 10393( )B5 | H3 |" 1H393( BS |" "1C0393UB5 |" " 4H393UB5 |“ " 4393UB9 |" 
0.047. | " 1C473()B5 | " 4H473()BO| El!" 1C473UB5 |" " 4H473JB5 | "|" 4473UB9 | ° 
0.056 " 410563( )B5| G2]; " 1H563()BO! * " 40563JB5 | G2|  " 1H563UB9 | Et 

0.068 |" 10e8a()B5| " 4H683( )B9 | "40683UB5 |" | " tHessuBo | * 

0.082 | ° 1Cc823)B5| G3! " iHeea Bol cE2! " 1c820uB5| G3! " +1He23UuB9 | E2 

0.1 “~4c104()B5 |” |" 1H104( BO} "4c104uB5| " | ° tHi04uB9 |" 

0.12 "1012489 | £1 | | 

0.15 | " 410154NB9 |" 

0.18 " 40184JB9 |" 

0.22 ~«—«| "  4C294JB9 | E2 


Capacitance tolerance code (G: +2%. J: +5%) 
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Film Capacitors 


Chip Type ECH-U(B)/ECW-U(B) Series 


Packaging 


Embossed carrier taping 


8mm carrier tape 12mm carrier tape 


D. Po 


b th am ala ad aA\ . 


ion ae 
eet 
ae 


Dimensions (mm) 


Size code | A,+0.1 | B,+0. +0.3 | F005! E401 | P1+0.1 | P2+0.05 | POLO.1 | oD0+0.1 | eD1+0.2 


Leader part and tape end standard packaging quantities 
Size code 


quantities 


JT, 2c ore 


3000 pcs/reel 


ro; Gilly G2, Ge 


2000 pcs/reel 


a ee ss 


3000 pcs/reel 


: ate) 
20 Empty Pocket min. 


400 min. 


Reel dimensions 


2000 pcs/reel 


Dimensions (mm) 


Reel size 0178 


Reel size 9330 


176.0 2.0 
13.0: 4.0.5 
23:0 £0,5 
2020.5 
60:02.0 


330.0 + 2.0 
13.0405 
21.04 0.8 
2.0+0.5 
80.0 + 2.0 


95+0.5 
A aS Meanie Be 3) 
13.34 1.5 
12 20,9 
al Grace One 


14.04 1.5 
ahs @ cero) 


an er OS 
102025 
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Film Capacitors 
Chip Type or | ECH-U(B)/ECW-U(B) Series 


Recommended Land Dimensions 


Solder resist 


(Unit: mm) 


Dimensions Land dimensions 


Flow soldering Reflow soldering 
b | b 

| Od 

2.0 

3.8 

3.8 
3.8 
3.8 

3.8 


3.8 


Cleaning 


1. Applicable solvent 

® Trichloro ethane 

@ Isopropyl! alcohal 
(For more technical information consult our sales engineer) 


2. Cleaning methods 

@ Dip cleaning 
UROONE TOMI: uriciisetienaninntnaninicninkaeaeataaes Less than 5 minutes 

@ Vaporized cleaning 
((ietsisa dg isis ol0 ae ©; en ee ee cee earner rere Less than 5 minutes 

@ Ultrasonic cleaning 
SESS hai 0O) GC) oo wo nin recede sbenioenrn stntseubes Less than 5 minutes 

Note: 

1. Please avoid using the following cleaning solvents. Toluene, 
Xylene, MEK or Organochlorine solvent such as Dichloro 
Ethane and Trichloro Ethylene.) 

2. It is necessary to remove cleaning solvent from P.W.B. by drying 
sufficiently 

3. Consult with our sales engineer in advance when further 
information on cleaning solvents and conditions is required. 
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Tantalum Electrolytic Rapecitors 


Radial Leaded 


EF Series 


Features 


* Highly reliable resin dipped type 
¢ Excellent frequency & temperature characteristics ‘ 


¢ Non-flammable epoxy resin 


Specifications 


Item 
| Operating Temperature Range 
Rated Working Voltage Range | a 
“Nominal ¢ Capacitance Range — | 


Capacitance Tolerance 


ee EOE 
Dapeeretatee, 


a 
a 
jae 


\ 

iM 
t \ 
; | 
| 
\ \ 
\ : 
\ \ 
P| 
\ 


RS IO ita etc eect 


Performance Characteristics - 
— —55 to +105 aC. (55 to +85 eC for 4 & 6. BV) | 
| a to 50V DC — 
| 0.04710470pF a 
+20% (£10% is available) (1 20Hz, +20 °C). 


Leakage Current 


|< 0.008CV or 0.05 [pA] whichever is greater measured after 2 minutes application of rated 
_working voltage at +20 a 


Working voltage | a 65-50V AN 
tan 8 Capacitance <1pFo | —1.5~68nF : > 100pF 6.8~470uF 
(120 Hz, +20 °C) tan 6 max. 0 04 0.06 0.08 O10 
eet Se 2 : 2 
Pe 55°C ie Capacitance change | +1 2% of initial measured value at +20 “0 
Characteristics at High and Low — a 
Taare 85 0 Leakage current < 10 times initial specified value 
aes ’ Capacitance change + 2% of initial measured value at +20 °C 


Moisture Resistance 


Test conditions 


Relative humidity 90 to 95% without load 
Ambient temperature +40 °C 
Duration ; 500 hours 
Post test requirements at +20 °C 
Leakage current < 0.012CV or 0.75 [WA] whichever is greater 
Capacitance change + 10% of initial measured value 
tan 6 < 150% of initial specified value 


fA = 


Test conditions 


Conditions Derating Ratin 
Item (for 10~5OV only) | v 
Duration 1000 hours 2000 hours 
Ambient temperature +105 °C | +85 °C 
Applied voltage Derated working voltage Rated working voltage 
High Temperature Loading | Source impedance 10Q/V 1Q/V 
Derating voltage at +105 °C for 10~50V working 
Working voltage [V DC] 10 16 25 | 35 50 
Derating voltage [V DC] 8.1 13 O14 | 29 At 
Post test requirements at + 20 °C 
Leakage current < 0.01CV or 0.625 [WA] whichever is greater 
Capacitance change +10% of initial measured value 
tan 5 < Initial specified value 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration 2000 hours same limits for high temperature 
Ambient temperature +85 °C loading. 
Applied voltage ; (None) 
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Tantalum Electrolytic Capacitors 


Radial Leaded EF Series 


Explanation of Part Numbers 


Ec 


Common Code 


s F te} LE | tL 


W.V. Code (see impedance table) Capacitance Code 
| (see impedance table) 
Series Code 


Lead/Taping 
Suffix (see p. 154 


Impedance Typical/maximum value at 10kHz, +20 °C [Q] 
WY. {V.DC} 
seo. th oay e A (0G) 6.3 (OJ) 10 (1A) 16 (10) 25 (1E) 35 (1V) 50 (1H) 
0.047 (473) 350 / 490 
0.068 (683) | 240 / 350 
0.10 (104) | 165 / 270 170 / 270 
0.15 (154) hz 110/160 105 / 160 
0.22 (224) 75/130 80/130 
0.33 (334) | 51/85 | 50/85 
0.47 (474) | | - 37 / 58 32 / 55 
0.68 (684) | ae 7 lt FAO 25 / 38 
1.0 (105) | 18/28 | 18/28 =| 18/28 | 16/26 
1.5. (155) | 12/25 42/25 19700. 4 Aare 
22 (225) | 10/22 10/25 9.0/15 9.0/ 13 8.0/12 
3.3 (335) 8.0 / 22 6.5/13.5 65/145 6.0/ 10 6.2/9.0 
4.7 (475) | 5.6/ 19 5.0/ 12 5.0/ 12 45/75 |. 4.0/7.0 3.5/6.5 
6.8 (685) 5.5/17 4.0/10 3.0/9.5 3.5/7.5 3.0/5.5 30/45 | 22/42 
10 (106)/ 4.5/15.5 3.0/9.5 24770... 295/50 —2OfAD |. 85/82 1.8/3.0 
15. -(156)| 2.0/8.5 | 20/68 18/45 | 1.5/4.0 17/28) pT O/25 1.2725 
22 (226) 1.8/7.5 1.5/4.0 1.0/3.5 10725 |. 12726 1.0/2.0 ; 7 
33-336) | —s« 1.2/7.0 0.8/3.5 08/22 |. 07/22 0.8/1.8 Geib war 
47476) | ~—0.9/ 4.2 06/20. |. 06/20.) 06/te - | 07714 crea ae 
68 (686) |_—0.7/2.8 0.5/2.0 0.5/1.8 0.5/1.1 0.6/1.0 7 7 
100. (107)) 0.5/2.0 0.5/1.5 0.4/1.0 04/09 | ; oe 
150 (157)} 0.5/1.8 0.4/0.9 0.4/0.9 66/08 --. a 7 
200 (22 - OAs A 0.4/0.9 03/07 | / | 
330 (337) |_ «0.4/0.9 os/o7. | 
470 ~=—« (477) |—~S «0.8/0.8 


2 min. 10 min. 


(1.5max for cea. 

Size code @Di @De 
A Gio A.5 

| 3.3 A5 
Oa0 4.5 
Onl 5:0 
4.0 0 
AS 55 
Arak 6.0 
5 2 6.0 
8.0 7.0 
6.0 AS 
75 
9.0 
| 10.0 


@D,: straight lead products 
@D,: lead forming/taping products 


> 


* 
W 


O 


O 


ZITAT | Li9 | TmMjojo 


zi-|AlC|-|xlmImMDIoOIO 


S| AS 21 amo 


Z| AICi—| LIO| MMO O|w 
ZITAT LQ) VMOO Ag 


ZI |AIC| I L@Q|TMjolo 


* Shows items with special marking 


Panasonic 152 


Tantalum Electrolytic Capacitors 
Radial Leaded EF Series 


Lead Forming 
5.0mm pitch, A-J size only (suffix “E”) [mm] 5.0mm pitch, A-J size only (suffix “H”) [mm] 


10 rnax. 


Lead Taping 


Tolerance 
2.5mm pitch, A-I size only (suffix “B1”) : at ey, eee ear ae = HOOR.) 
ce Waa? soe ee eS 
a Bo i 
WwW 40.5 
me 
HS 160 | 
H 18.541.0 | 20.0+0.5 
21.5+1.0 
4.0 4.0 
17. 127 
9.0mm pitch, A-I size only | eee ee = 
[suffix “B” (H = 21.5)/“BB” (H = 18.5)] a 


_07 


Marking 


“OC” ~ “M” size products “A” ~ *C size products 


Capacitance Capacitance | 
W.V. code for marking on 
A ~ C* size products. 


Code W.V. 
A 


W.V. code/place of decimal point 6.3 
Ex.V1 = 35V G.1 pF 10 
V47 = 35V 0.47 pF 16 


2C2 = 16V 2.2uF D5 


35 
50 
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Tantalum Electrolytic Capacitors 


Surface Mount Type TE Series 
CEE ea An Ora a PR ora SN Ne PhS YO nD RS PO EE A EEO ee a er 


Features 


* For general purpose surface mount type 
¢ Compact size & wide CV range 
¢ High solderability & stable characteristics for soldering 


Specifications 
Item Performance Characteristics 
Operating Temperature Range —55 to +125 °C 
Rated Working Voltage Range |. 2.5 to 85V DC 
Nominal Capacitance Range 0.047 to 150uF 
Capacitance Tolerance + 20% (+10% is available) (120Hz, +20 °C) ; 


|< 0.01CV or 0.5 [uA] whichever is greater measured after 2 minutes application of rated 


Leakage Current working voltage at +20 °C 


0.04 max. for <3.3uF 
tan 6 0.06 max. for 4.7 to 68uF 


(120 Hz, +20 °C) 0.08 max. for 100 to 150uF and 2.5W.V. 


ee | -55 °C | Capacitance change +12% of initial measured value at +20 °C 
Characteristics at High and Low eniiaa ReIRaRETT? = ——o= 
Fete 195 °C Leakage current < 12.5 times of initial specified value 
+ - = ~ 7 ena 
Capacitance change +15% of initial measured value at +20 °C 


Test conditions 


Relative humidity 90 to 95% without load 
Ambient temperature +40 °C 
Duration 500 hours 
Moisture Resistance 
Post test requirements at +20 °C 
Leakage current < Initial specified value 
Capacitance change +10% of initial measured value 
tan 6 < Initial specified value 
Test conditions ; 
Conditions Derating Rating 
tem 
Duration 2000 hours 2000 hours 
Ambient temperature +125 °C +85 °C 
Applied voltage Derated working voltage | Rated working voltage 
High Temperature Loading Source impedance | 1Q/V 1O/V 


Derating voltage at +125 °C | 
Working voltage VDC] | 2.5 | 4 | 63 | 10 16 | 20 | 25 35 


Derating voltage [VDC] } 16 | 25 | 4 6.3 io | 13 | 16 22 
Post test requirements at + 20 °C 
Leakage current < 125% of initial specified value 
Capacitance change : +10% of initial measured value 
tan 3 , < Initial specified value 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration : 2000 hours same limits for “Endurance”. 
Ambient temperature +125 °C 
Applied voltage (None) 
Solder Heat Resistance The capacitor shall withstand dipping into solder bath for 5 + 1 seconds at 260 +5 °C 


Explanation of Part Numbers 


Elcjis| it} LiLi LJ ain 


Common Code Series Code W.V. Code Size Code Capacitance Code 


Panasonic 154 


Tantalum Electrolytic Capacitors 
Surface Mount Type TE Series 


Marking 
size Y Size-*e GV, D 


Working voltage code 


WV. [V.DC] |2.5| 4 16.3] 10/16 
Polanty Bar (+side) ‘Code. = Bie a ae aie RTGS 


Capacitance code | 


Ld |e) 22 138-1 47 (68 et sce fal aa 
N tS TW 


| Capacitance (pF) 
1 st code 


Multiplier | 
éndcode | 5 


Ex.) A6: 1.0 x 1050F (1.OpF) “ For 6.3W.V. abbreviated to 6V 
JS: 2.2 x 1080F (0.22uF) For 2,5W.V, abbreviated to 2V 


Construction 


——— Molded resin 


Negative 
terminal 


Positive 
lead wire 


Positive —-—— _ ~- - 
terminal 


Case Size Table 


W.Y. [V.DC] 
omits 2.5 (OE) 4 (OG) | 6.3 (OJ) 10 (1A) 16 (1C) 20 (1D) 25 (1E) 35 (1V) 
__ 0.047 (473) =a % 
0.068 (683) | -Y 
0.10 (104) | | Y 
0.15 (154) I Y 
0.22 (224) Y 
0.33 (334) i Y 
0.47 (474) | Y y 
: 0.68 (684) | | Y Y | Y 
1.0 (105) v v. xX YI 
[ 1.5 (155) | Y tC cele x TY Xx 
2.2 (225) | ay Y X X_ Xx 
3.3 (335) 4 y a ee ed Xx GC. 1X 
A.7 (475) Y Y Y x be Cc [xl DV 1G} 
6.8 (685) Y ny | x [YI Xx Ce. Do GI DV IC 
10 (106) | _X xX YI ) ae ha Ge - 1X GC DV TG D IV 
15 (156) xX {Y| xX  f[Y] Cc x G | oOVI{C D IV D 
22 (226) NG Co AX Co De Dv jC} DV D 
33 (336) Y C xl Ce D. VIC) DV Ip) 
AT (476) CX} | DV DV it iD] 
68 (686) Me. DAIS DV [DI | 
100 (107) D Vv [C| [D] 
150 (157) (D] 
__| Parts newly added as smaller size and recommended for new design 


( ) shows W.V. and Cap. code 
SS ASAP NS A SD A I I EAR I I NT TI I TI A TE AE TS TET TTT EE ET ET, 
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Tantalum Electrolytic Capacitors 


Surface Mount Type 


Standard Products 


ECSTOEY336R 


ECSTOEX686R 


ECSTAX226R 


TE Series 


ECST1AC226R 


ECS TOGY475R 


ECSTOGY685R 


ECSTOGY106R 


ECST1AC336R 


_ ECSTIAV336R 


ECST1A336R 


ECSTOGY156R 


ECSTOGX156P 


_ECST1AV476R 


ECST1AD476R 


Pe Cee 


/ ECSTOGY226R 


ECSTOGX226R 


ECST1AD686R 


ECSTOGX336R 


ECSTOGC336R 


ECSTICY105R._| 


ECSTICY155R | _ 


ECSTOGX476R 


-ECSTOGC476R | 


ECST1CY225R 


ECSTICY335R | 


ECSTOGC686R 


ECSTOGV686R 


ECSTOGD686R 


ECSTICY475R | 


ECST1CX475R_ | 


100 


' ECSTOGC107R 


_ECSTOGV107R 


/ 450 


3.3 


ECSTOGD157R 
ECS TOJY335R 


4.7 | ECSTOJY475R 


6.8 


_ECSTOJY106R 


ECSTOJX106R 


_ECSTOJY156R 


ECSTOGD107R_ | 


ECSTOJY685R 


+ 
| 
| 
1 


SOO (Ors OC] Opa OP a SS Se 


\ 
| 
| 
| 
| 


7 


| >< 


| 
| 


ECSTQUX 


_t 


45 | ECSTICC156R | 


fe ee 


ECSTICD226R | 


ECST1CC226R 


——— 


ECST1CV226R 


<|O101O|x|x]x|«|«|}«|<|<«]<]o 


ECSTICV336R | 


a 


ECST1CD836R | __ 


ECST1CD476R 


| ECSTIDY155R | 


| ECSTOUX226R 


ECSTOJC226R 


ECST1DY225R 


ECST1DX225R 


ECSTOJUX336R 


ECSTOJC336R | 


ECST1DY335R | 


| 


_ECST1DX335R 


\ 


ECSTOJC476R 


ECSTOJV476R 


ECSTOJD476R 


) 
ECST1DX475 


ECST1DX685R 


ECST1DC685R 


| ECSTOJUV686R 


ECS TOJD686R 


- ECSTIDC106R 


ECSTOJD107R 
ECSTTAY225R 


_ ECST1DC156R 


ECST1DV156R 


| ECST1DD156R 


ECST1AY335R 


ECST1AY475R 


ECST1DV226R 


_ECST1DD226R 


- ECSTIAY685R 


ECST1AX685R 


ECST1AY106R 


ECST1AX106R 


ECST1AX156R 


ECST1AC156R 


CPPS PR OX a ee CO nea oe 


ECST1DD336R 


O/O|<|0]<|0|Q]O |x|x|x|«|=x|«|]«|«<|o |o;<|o 


Panasonic 


Tantalum Electrolytic Capacitors 


Surface Mount Type 


Features 


¢ Highly reliable surface mount type 

¢ Moisture resistance: 1000 hours at 90~95%RH, +60 °C 
¢ Excellent frequency & temperature characteristics 

¢ High solderability: new solder coverage =95% 


Specifications 


Item 


TEH Series 


Operating Temperature Range 


6510 +125°C 


Rated V Working Voltage Range 


“Nominal Capacitance | Range —_ - 


Capacitance Tolerance | 


Leakage Current 


la to 35V DC 
£: 047 to 100uF 


| £20% (410% | is available) (120HZz, +20 °C) oe 


|< 0.01CV or 0.5 [uA] whichever is greater measured after 2 minutes application of rated 
ge vollade at +20 °C 


0.04 max. for <B.3uF 


tan 6 0.06 max. for 4.7 ~ 68yF 
(120 Hz, +20 °C)| 0.08 max. tor 100uF 
Refer to standard products table (1 OOKHZ/+20 » 


Impedance 


Characteristics at High and Low 
Temperature 


-55 °C | Capacitance change | +429 of initial measured value at +20 °C 
Leakage current < 12.5 times of initial specified value 
Capacitance change | +12% of initial measured value at +20 °C 


+125 °C 


Moisture Resistance 


Test conditions 


Relative humidity 90 to 95% without load 
Ambient temperature +60 °C 
Duration 1000 hours 

Post test requirements at +20 °C 
Leakage current < 200% of initial specified value 
Capacitance change +10% of initial measured value 
tans < Initial specified value 


Test conditions 


Conditions ; . 
Derating Rating 
WTI one en ES on eae eon ere ne ce Nese Bees 
Duration 2000 hours 2000 hours 7 - 
Ambient temperature +125 °C +85 °C 
Applied voltage Derated working voltage Rated working voltage 
High Temperature Loading Source impedance 10/V 1QO/V 
Derating voltage at +125 °C - 
| Working voltage [V DC] 4 63 | 10 | i¢ | 20 | 25 35 
| Derating voltage VDC] | 2.5 4 | 63 | io | 13 | 16 22 
Post test requirements at + 20 = 
Leakage current < 125% of initial specified value 
Capacitance change +10% of initial measured value 
tan 5 < Initial specified value 
Test conditions Post test requirements at +20 °C 
Shelf Life Duration 2000 hours Same limits for high temperature 
Ambient temperature +125 °C loading 
Applied voltage ; (None) 
Test conditions 
Duration ; 100 cycles 
Ambient temperature -55/+125 °C (80 min. each) 
Thermal Shock Post test requirements at +20 °C 
Leakage current < 125% of initial specified value 
Capacitance change : +5% of initial measured value 
tan 5 < Initial specified value 


Solder Heat Resistance 


The capacitor shall withstand dipping into solder bath for 10 + 1 sec at 260 +5 °C 
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Tantalum Electrolytic Capacitors 
Surface Mount Type TEH Series 


Explanation of Part Numbers 


E c's H a 


Common Code Series Code Size Code Capacitance Code 


Marking 
Size Y Size X,C, D 


Polarity Bar (+Side) Manufacture’s Identification 


@® Working voltage code ; rere 
-——wvjvpe) | 4 [63110] 16] 20] 25 | 35) Polarity Bar (+Side) Manufacture’s Identification 
[code of GG Tu tafe joel vy 
@ Cap. code 

Capacitances in uF are designated by three numerals. 

The first two numerals are the significant digits and the last numeral 
designates the number of zeroes that follow the significant digits. 


470000pF = 0.471F 
4700000pF = 4.74F 


*6.3W.V. abbreviated to 6V 


Construction Dimensions [mm] 


~ —-- Molded resin 


a8 Negative 


e terminal 


Positive lead._. SSO 
wire Se5 

Capacitor element 
Positive terminal ——- - 


Case Size Table 


ae! AV (OG 6.3V (OU 10V (1A 16V (1C 20V (1D 25V (1E 35V (1 
Cap. [uF] (OG) .3V (Ou) | (1A) | (1C) (1D) te ( ) (. . (1V) 
0.047 (473) i Nests ane | i ae 
0.068 (683) al | I | Y 
0.10 (104) ik -_ ; heey 
0.15 (154) | 1 L Y 
0.22 (224) | | | ; ths cues ae 
0.33 (334) ; Y 
0.47 (474) f oy x LY] 
0.68 (684 Y % x Y 
1.0 (105) | Y Y x 
Tbe 155) Y Y x C |X 
2.2 (225) Y [ x IY | x eC x 
3.3. (335) Y : ly! | x] c x] D C 
A7 (475) Y ry | Xx [X]_ | C IX] | D 
6.8 (685 Y x Y G X 6 D 
10 (106) | _X Y x C Gc iC] D D 
15 (156) X C DA C é D DI 
20 (226) Xi | Cc D ID | 
33 (336) c 1 Clk BD D 
47___—*(476) D D i 
68 (686) D D 
100 (107) D 


( ) shows W.V. and Cap. code 
|_| Parts newly added as smaller size 


Panasonic 158 


Tantalum Electrolytic Capacitors 


Surface Mount Type 


Standard Products 


16 


| ECSHOGY685R 


Part No. 


ECHSOGY475R 


Impe- 
dance 


(100kHz/ 


+20°C) 


[Q] max. 


| ECSHOGY106R 
_ECSHOGX106R | X 


ECSHOGX156R | 


| ECSHOGX226R | 
ECSHOGC336R | 


-ECSHOGC476R 


ECSHOGD107R 


ECSHOJYSS5R | Y 


_ECSHOJY475R 


_ECSHOGDE86R| D | 28 


Oo) Gd: |=4-] tts0 C9 | 00} > ee) 


ECSHOJY685R 


ECSHOJX685R 


ECSHOJX106R 


ECSHOJX156R 


ECSHOJC156R | 


ECSHOJC226R 


ECSHOJC336R 


ECSHOJD476R | 


ECSHOJD686R 


ECSH1AY225R | 


ECSH1AY335R 


eee ett C Go Gol SOO 


ECSH1AY475R 


ECSH1AX475R 


ECSHIAX685R | | 


| ECSH1AX106R 


ECSH1AC106R 


ECSH1AC156R 


ECSH1AC226R 


ECSH1AD336R 


Ms i 
x 
x 
e 
GC 
C 
D 
ECSH1AD476R | D | | 
0.68 | ECSHICY684R | Y 0.5 | 0.04 15 
1.0 | ECSHiCY105R| Y 0.5 | 0.04 8 
1.5 | ECSHICY155R | Y 0.5 0.04 8 
55 | ECSHICY226R | Y ads th eee ; 
FCSH1CX225R | X : 
| ECSH1CY335R | Y 
SS ECSHICX35R | X oon I, Soe 
4.7 | ECSH1CX475R | X 0.8 | 0.06 8 
5.9 | ECSHICX685R | x a -_ ; 
ECSH1CC685R | C | 
10 ECSH1CC106R| C 1.6 | 0.06 3 
15 ECSH1CC156R! C 24 | 0.06 3 
29 ECSH1CD226R | D 3.6 |) 0.06 3 
33 ECSH1CD336R | D 5.3 | 0.06 3 


Part No. 


ECSH1DYTS5R 


TEH Series 


| ECSH1DX225R 


ECSH1DX335R 


_ECSH1DX475R | 
_ ECSHIDC475R | 


ECSH1DC685R 


| 


ee) 


| 


~ECSH1DC106R 


| ECSH1DD156R 


j 
+ 


{ 


ECSH1DD226R 


| 


| 


9 | G9) 00 | 00 | 


— 
On 


J 


ECSH1EX225R 


Co !00 ; © 


_ECSH1EX335R 


| ECSH1EC335R 


ECSH1EC475R 


ECSH1ED106R 


ECSH1ED156R 
ECSH1VY473R 


WiW;C!] @ 


ECSH1VY683R - 


ECSH1VY104R 


ECSHIVY154R 


+ 


ECSH1VY224R 


r 


- 


| ECSHIVY334R 


| 


ECSH1VY474R 


_ECSH1VX474R 


ECSH1VY684R 


ECSH1VX684R 


| ECSH1VX105R | 


ECSH1VX156R | 
ECSH1VC155R | 


ECSH1VX225R 


ECSH1VC225R 


ECSH1VC335R 


| ECSH1VD335R 


ECSH1VD475R 


4 


ECSH1VD685R 


ECSH1VD106R 


olololololo|xjo|x|x}x|«|x!«|<«|<«<|<«|]«]<|/«lololajlo|x!x|x|/«]«]0!0:0]010 |x |x }x<|« |< 
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Panasonic 


Tantalum Electrolytic Capacitors 
Chip/Leaded 


Taping/Packaging Specifications 


Resin dipped type: EF 


2.9mm pitch straight lead taping (Suffix “B1” EF) 


5mm pitch lead taping (H=18.5) (suffix “BB” EF) 


Dimensions 


[mm] 


Tolerance 


0.5 


+0.05 


1220 


207 


2.5 


+0.8 


18.0 


5.0< 


9.0 


O10S 


20.0 


4.0. 


eat 


5.1 


6.35 


0 


Code Dimensions Tolerance 
@d 0.5 +005 
Ps 127 20.20 
F 5.0 +£0.83 — 
W 18.0 — +0.5 
W, 5.0< a 
W, 9.0 +0.5 
WW, i 0to3 — 
H, 16.0 EO 
H 18.5 +1.0 
- aD, 4.0 40.20 
pe 127 +1.0 
P 3.85 40.5 
P, 6.35 +1.0 
Ah 0) +1.0 
t Or — +0,2 
Bulk Packaging (pcs.) 
Capacitance | Working voltage (V.DC) Inner bag Capacitance Working voltage (V.DC) Per 
(uF) 4 16.31/10 | 16 | 25 | 35 | 50 (uF) 10 | 16 | 25 carton box 
to22 | Ct | | {0 2.2 [ae ona 
3,3 200 3.3 
Az L [ A./ HE 
6.8 aan 6.8 | 5000 
10 10 | 
15 ae | 15 | 
Bp) 22 | 
33 33 
aa i AT | nae 
es 50 ee 2500 
100 100 
150. 150 
220 220 | 
330 | | 330 l 
470 [ 470 


Taped Packaging (pcs.) 


Case size Inner box 


A ~ | 2000 


Outer box 
10000 


Panasonic 
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Tantalum Electrolytic Capacitors 
Chip/Leaded Taping/Packaging Specifications 


Surface Mount Type 


Reel [mm] 


Packaging Quantities (unit: pcs) 
Taped 
Tape width Case size Per reel Per box 
8 ae: i 3000 | __ 15000 
Y,X 2000 10000 
C,D 750 3000 
- 500 2000 | 


C+0.5D#0.8/E+0. 5WH1.5]t40.5 


Dimension | W: 12mm 13.0 ees; ; 14.0 2.0 
W: 8mm 3 OlDA6 ) 20 100 126 


Chip packet 


PS As A le a 5 ee at 79 


Dials He cae rer tye nae ad soi oii, 
ee ee 


Tape running direction 
Chip component enna 


Explanation of Part Numbers 


ECs Fo LTE LL 


Common Code Series Code W.V. Code Size Code Capacitance Code 

Packing style, Polarity and Capacitance tolerance (%) 

Capacitance tolerance (%) 
+20 +10 

(area's R KR 

L KL 


Packing Polarity 


Reel taping 


ee oo OR Ree te ee at Ri oe NOS oe 9 Re Be Se Gee Et ee Oe eS eg Pn ey et EN ee SO Ee ee Ne Ed i Som ea ai an i ara 
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Filter 
Chip Bead Core EXC-CL Series 


Features 


¢ Rated current is 2 A max. 

¢ High impedance 

¢ No need for ground pattern 

¢ Suitable for flow soldering and reflow soldering 

¢ Three kinds of characteristics depending on strength of noise. 


General Specifications 


Impedance Rated Current 


(Q) at 1 MHz (Q) at 100 MHz (A DC) 


30 max. 115 + 25% 
15 max. Ay +t 25% 


10 max. OR t25% 


Performance Specifications 


Characteristics Specifications Test Methods 
Resistance to Soldering Heat No cracking | 260°C, 5s 
Solderability 90 % coverage minimum a 230 °C, 3s 
Bending Strength 20 N (2 kgf) min. | 20 N (2 kgf) min. 
Temperature Cycling Impedance A Z/Z + 20% sao oe el 
Load Life in Humidity Impedance AZ/Z + 20 % seceveg oe ‘aaa 


Explanation of Part Numbers 


—E cL) (3 )2)2) 5] 
Joy | 


| 


Common Code Type | Part Name | ) size | Suffix for packaging 


L-C Network Chip type EMI bead core Dimensions (mm) Code Packaging 
3.2x1.6x1.6 Nil. standard 


3.2x2.5x1.9 bulk packing 
4.5x3.2x1.9 U Taping 
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Filter 
Chip Bead Core EXC-CL Series 


Impedance Dimensions in mm (not to scale) 


Impedance curve 


RRARRAARY 


a 
b) 
Ni 


< 
N 
se) 
S) 
Cc 
ise) 
iS) 
oP) 
‘2s 
E 


\ 


8 
a 


Heh 
SEENSEEEEE 


Frequency (MHz) 


Packaging 
Standard Packing Quantity 
Appearance Packing style Embossed taping Bulk 
EXLCL321 6U 2000 pcs./reel 2000 pcs./pack 
EXLCL3225U 2000 pcs./reel 2000 pcs./pack 
EXLCL4532U 1000 pcs./reel | 2000 pcs./pack 
Embossed Taping Reel 


Chip pocket 


Tape running direction 


(mm) 
Dimensions 


(mm) aes 13.0£0.5 


Dimensions 


13.0+0.5 


(mm) ; . 
Dimensions (mm) 


Dimensions 
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Filter 
Chip EMI Filter EXC-CET Series 


Features 


¢ Rated current is 2 A max. 


¢ Eight kinds of capacitance range depending on 
noise frequency 


¢ Suitable for reflow soldering 
¢ Suitable for narrow pitch insertion 


General Specifications 


Sapadionce Rated eleence!: Tercera Rated 25dB Attenuate 15 dB Attenuate 
Part No. (pF Voltage (°6) ee Current Frequency Frequency 
(V DC) (A DC) (MHz) (MHz) 

EXCCET220B_ 22 50 +20 pds: 2 800 to 1000 600 to 1000 
EXCCET470B 47 50 +20 YB 450 to 550 350 to 1000 
EXCCET101B. 100 | 50 +20 YB 300 to 450 200 to 900 
EXCCET271B | | 270 50 120 | YB 200 to 300 80 to 700 
EXCCET471 Br | 470 50 +20 YB 100 to 220 50 to 700 
EXCCET102B_ | 1000 50 +20 YB 65 to 200 35 to 700 
EXCCET222B | ] 2200 50 | +20 YB 35 to 180 15 to 700 
EXCCET103B _ | 10000 50 | +20 YB 15 to 120 15 to 700 


*YB Characteristic: Max. Capacitance change is +10% over temperature range of -25 to +85 °C 


Performance Specifications 


-— 


Specifications 


Characteristics Test Methods 
Resistance to Soldering Heat No cracking 200 °G, 30s 
Solderability 90 % coverage minimum 230" TOS 

if 
Bending Strength 20 N (2 kgf) min. 20 N (2 kgf) min. 
t e t ~— 
Attenuation Insulation resistance -40 to + 85 °C 30 min. 
Temperature Cycling 95 dB min. 500 MQ max. 100 cycles 
| r = 

—— sis Attenuation Insulation resistance 50 V DC, 2 ADC 

Load Life in Humidity 95 dB min. 400 MQ max. 60 °C, 90 to 95 % RH, 1000 h 


Explanation of Part Numbers 


C T 4/0 || 3| = 
+ —S A 


Circuit 
T-circuit 
EMI filter 


Common Code Type 
L-C Network Chip type 


Nominal Capacitance Value Suffix for packaging 


The first two digits are signifi- Code Packaging 

cant figures of capacitance | 

value and the third one de- Nil. Standard 
bulk packing 

notes the number of Zeros 

following. U Taping 
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Filter 
Chip EMI Filter EXC-CET Series 


Frequency Characteristics Dimensions in mm (not to scale) 


oa) 
oe 
e 
2 
is 
5 
a 
os) 
<< 


Packaging 


Standard Packing Quantity 


Frequency (MHz) 


Code fe E 


(mm) 7 +0. 40. +0, 
Dimensions 5.608009) 1.7 O#0" 


Code ne 


| a | 13040/5 | 
se caer Dimensions .O+0. 
Dimensions 2.00#0.0 09 0,30+0.05 


Code 
Application Notes (mm) 


e Flow soldering method shall not be applied Dimensions 
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Filter 
Line Filter ELF-18D 


Features 


¢ These line filters are excellent in high frequency 
characteristics due to low stray capacitance realized 
by section windings 

¢ Comply with all safety standards 


(V/ H Series) 


¢ By using an unseparated closed magnetic circuit core, 
high inductance is obtained and distribution of 
inductance is reduced 


¢ Leakage flux is greatly decreased 


Classification 
Series | Type Features 
Vv 290, 450, 650, 850 Upright construction results in small mounting space 
H 200, 270, 400, 600 Thin equipment design possible due to horizontal construction 


Performance Characteristics 


Series Series V Series H 
Type = Note 
Item 290 450 650 850 270 200 400 600 
ean ; -20 to 105 °C (Class E: 115 °C) 
eG é Less than AC250 Vrms 
a ise era 
Ame Less than AC5 Arms 
i; Greater Greater - Greater Greater Greater Greater Greater Greater i peacerbed 
Inductance than SmH than ae male than 2 me than 3H than 3 mH than 2-H than mH than 2 mH Ratsd Current 
Dielectric AC2 KW 1 mi 
strength re 
Temperature 3 Resistance 
Bice Less than 45 °C Method 
Sie Electric Appliance Control Act (Japan)eUL*CSAsiEC 
Attenuation Characteristics Impedance Characteristics 


(Terminal impedance: 50Q) 


Impedance (kN) 


a 
ne) 
~~ 
c 
7) 
= 
iy) 
a) 
c | 
2 
<< 


eee ee 
JSERR RSE 


Frequency (Hz) Frequency (Hz) 
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Filter 
Line Filter ELF-18D 


Dimensions in mm (not to scale) 


V Series 
Type 290 


Mounting Dimensions 


Marking 


in : j > 4eptakO. 
{ 


iy 


| LE 


Type 450, 650 


mL 
ga 


Py 
2 
e 
a - 


eae a NRO eae 
13020: 05 


~—e- - 
29.0+1.0 ‘ . 
ie 7 Ak : * Dimensions shown in ( ) are for 450 type 


~ (25. 0-+1.0) 


Type 850 


Mounting Dimensions 


6—#2.040.1 
in ae a nS = ae 


) 


> 


Ay 


Reinforcement 
Terminal Holes 
oy 


39.0+1.0 
) 15.0+0.1 


Reinforcement 36.0+1.0 : 25.5+1.0 
Terminal ——— 


H Series 
Type 2/0 


(Mounting Dimensions) 


rie a 


ai 
Pt A 


‘oan ' : ome 


13.0%0.5 


21.0+1.0 


Types 200, 400, 600 


Marking 


Unit 2 mm 
c D E F G 
Type 200 O1+4 20 max. 1340.5 | 1040.5 13+0.1 10+0.1 
Type 400 2541 19.544 2140.5 15+0.5 21+0.1 15+0.1 
Type 600 29+4 22 5+1 2A+0.5 2040.5 24+0.1 20+0.1 
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Filter 


Line Filter 


ELF-18D 


Examples 
| V Series H Series 
Inductance Rated Current Inductance Rated Current 
Hype aa MH min. Arms type panne: MH min. Arms 
ELF18D290B 0.82 a6 ELF18D217 1.5 1.6 
ELF18D290D 1:2 1.6 ELF18D219 Oe 1.3 
ELF18D290V 1.8 15 ELFi8D216 3.9 LG 
| ELF18D290T 29 13 ELF18D225 6.8 0.8 
ELF18D290E ey 4 ELF18D214 8.2 0.7 
ELF18D290S 3.3 1 ELF18D210 18.0 0.5 
290 ELF18D290R 3.9 1.0 200 ELF18D218 22.0 0.4 
ELF18D290M 5.6 0.8 ELF18D212F 1.0 a4 
ELF18D290P 6.8 0.7 ELF18D230F 2 2.0 
ELF18D290L 8.2 0.6 ELF18D228F 20 1.5 
ELF18D290G 10.0 0.6 ELF18D227F_ Cd 47 136 
ELF18D290A 18.0 0.5 ELF18D221F 33.0 0.4 
ELF18D290C 20 0.4 ELF18D235F 47.0 0.3 
ELF18D290H 33.0 0.3 ELF18D222F 68.0 0.25 
ELF18D450C 29 pie ELF18D270C 1.8 1.5 
ELF18D450A a7 2.0 ELF18D270D Oe, i 
ELF18D450D 5.6 ie ELF18D270A 6.8 0.7 
450 ELFI8D450G | 8.2 14 270 FLF18D270G 10.0 0.6 
ELF18D450B 18.0 0.8 ELF18D270H 18.0 0.5 | 
ELF18D450H 39.0 0.5 ELF18D270B DOD) 0.4 
ELF18D650M 15 a4 FLF18D419 1.5 2.4 
ELF18D650G 1.8 2.8 ELF18D416 ae 2.0 | 
ELF18D650B 3.3 DA ELF18D414 3.3 1.5 
ELF18D650A 3.9 2 3 ELF18D433 3.9 1.5 
ELF18D650Y 4.7 20 ELF18D424 5.6 ine | 
ELF18D650K 6.8 1.8 ELF18D412 6.8 ii 12 
ELF18D650C 8.2 1.7 ELF18D415 8.2 130 | 
ELF18D650W 10.0 1.4 ELF18D430 12:0 0.9 
ELF18D650J 12.0 1.3 ELF18D417 18.0 E 0.7 
ELF18D650D 15.0 1.1 400 | ELF18D423 27.0 0.6 | 
ELF18D650! 18.0 1.0 __ELF18D428 33.0 0.5 
650 ELF18D650L 206 1.0 | ELFI8D441F | = 06 8K 
ELF18D650H 33.0 0.8 ELFI8D420F | 1.2, co 3.0 
| ELFi8D650P_ | 39.0 7 | ELF18D435F DD 2.2 
ELF18D650U A7.0 0.7 ELF18D434F aie 2.0 
ELF18D666A 2.2 2.8 | ELF13D424F 5.6 1.4 ; 
ELF18D656Z 27 OF ELF18D431F 10.0 1.0 | 
ELF18D656Y_| A.7 2.5 ELF18D417F 12:0. oS. 0.8 ; 
ELF18D656X 5.6 ee ELF18D427F 39.0 0.5 
| _ ELF18D656K 6.8 20 ELF18D437F 68.0 0.4 
ELF18D656J 12.0 1.6 ELF18D608 __ 1.0 3.4 
ELF18D656V 27.0 1.0 ELF18D610 1.5 3. 
ELF18D656E 190.0 0.35 ELF18D614 1.8 2.8 
ELF18D850M 1.5 5.0 FLF18D611 27 26 
ELF18D860B | Oe. 45 ELF18D605 3.3 2.5 
ELF18D850B | | 3.3 AD ELF18D613 3.9 29 
ELF18D860P _| 3.9 3.7 ELF18D604 4.7 2.0 
ELF18D850Y 4.7 3.5 ELF18D603 5.6 1.8 
ELF18D850xX | 5.6 3.4 FLF18D602 8.2 1.7 
ELF18D850C | 8.2 3.0 ELF18D616 10.0 1.4 
ELF18D850W 10.0 2.5 ELF18D609 12.0 1.3 
850 | —ELF18D850D 15.0 2.0 600 ELF18D606 18.0 1.0 
ELF18D850I 18.0 1.9 ELF18D612 22.0 1.0 
ELF18D860C | 99.0 1.8 ELF18D618 27.0 0.8 
ELF18D850Z 27.0 1.5 FLF18D615 39.0 0.7 
ELF18D850H 33.0 1.4 FLF18D607 68.0 0.5 
ELF18850U 47.0 12 ELF18D617F 2 2.8 
ELF18D850T 56.0 1 ELF18D604F 4.7 25 
ELF18D850R 82.0 0.9 ELF18D603F 5.6 Ba 
ELF18D601F 10.0 1.6 
ELF18D609F 12.0 1.6 
ELF18D606F 18.0 12 
ELF18D624F 33.0 0.8 
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Fixed Inductors 
Chip Series ELJ (Types A & C) Series 


Features 


¢ Very thin wires are wound on a high magnetic effect 
drum core, resulting in high Q and excellent frequency 
characteristics 


¢ High reliability because the coil is molded by heat- 
resistant epoxy resin 


¢ Flow and reflow solderings possible due to adoption of 
metal terminals 


Explanation of Part Numbers 


Euiy) — | || _ 
_| snd | Joo 


wie | = 
Common Code | |Core & Shield Type Size (Type) | 'Nominal inductance! | Tolerance Packaging 
Chip Inductor N | Coreless » |_lypeA 0.047 pH-47N J | +5% F | Tape & Reel 
F | Regular 3,2x2.5x2.2 (mm) 0.082nH-82N K | +10% || B | Bulk 
S | Shielded o |_TypeC O.1pH-R10 M | +20% 
: 2.5x2.0x1.6 (mm) 2.2uH-2R2 
220uH-221 
1000uH-102 
Type Size Features Inductance Range (uH) 
3 Ox 5x22 eCoreless type. Lis stable with respect Soar aes 
NA (LxWxH) to temperature and humidity NR 
eSuitable for high-frequency circuits 
ee 220 
cA 3.2x2.5x2.9 Chip inductor for general use 0.22 
Compact size, with a wide inductance range oo 


eUse of ferrite resin giving it an 
SA Di2X2 X22 additional function of magnetic shield 
eCompact size, with high inductance 


eLow DC resistance and large rated 


DC current 
PA Bieke ONZie Suitable for power circuits | ene el 

eUse of ferrite resin giving it the 
additional function of a magnetic shield 

eSmallest of the coil tyoe inductors; 
Suitable for a variety of small 0.22 22 100 

FC/SC 2.5x2.0x1.6 processing circuits ee 
eSC type is equipped with a Type FC Type SC 


magnetic shield function 


eLow inductance, tight tolerance 
and small size. 

NC 2.0xX2 0X16 Suitable for high-frequency circuits aaa 

eCoreless type. L is stable with 
respect to temperature and humidity 


PS Se Soha ee a ae 2 ee ee ee GR NRE Soe dane See AS ge a ae ts ms Bg hg Sn mS em eee ag SD, ee OT eee ne et os oe eS Em ag ee ee Ps Res Be Se 
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Fixed Inductors 


Chip Series ELJ (Types A & C) Series 


Dimensions in mm (not to scale) 


Code ot value 
Code of value bacendnalcian ata 


Type A Type C 
Examples (Type FA) 
Inductance (i SRF* DCR™ Rated 
Part No. DC Current 
WH Freq. MHz | Tolerance min. Freq. MHz MHz min. Q. max mA max. 
ELJ FA R22M 0.22 25 | 230 0.29 360 
R27M | 0.27 25 210 0.32 345 
R33M 0.33 25 190 0,35 330 
R39M 0.39 +20% 25 175 0.39 305 
R47M 0.47 25 25.2 160 0.44 290 
R56M 0.56 25 150 0.49 275 
R68M 0.68 25 135 0.55 260 
R82M 0.82 25 125 0.61 245 
+ROM/K 1.0 25 | 445 0.69 930 
1R2M/K 1.2 100 0.75 215 
1R5M/K 1.5 _ 0.75 210 
1R8BM/K 1.8 0.82 200 
2R2M/K [22 +20% 0.95 190 
ORTM/K D7 14 180 
3R3M/K 3.3 +10% {2 480 
3ROM/K 3.9 1.3 175 
4AR7M/K A7 1.0 1.5 165 
5R6M/K 5.6 1.6 160 
6R8M/K 6.8 1.8 150 
8R2M/K 8.2 2.0 140 
100K/J [10 oy 140 
420K/J 12 2.5 125 
450K/J 15 2.8 120 
180K/J 18 3.3 110 
220K/J 20 3.7 105 
270K/J 7 5.0 90 
330K/J 33 5.6 85 
390K/J 39 +10% 30 20 6.4 80 
A70K/J A7 30 15 7.0 75 
560K/J 56 +5% 30 15 8.0 70 
680K/J 68 30 15 9.0 65 
820K/J 82 25 10 10 60 
401K/J 100 25 2.52 10 10 60 
121K/J | 120 25 10 11 55 
151K/J 150 20 8 15 50 
181K/J 180 0.796 20 0.796 7 17 50 
D21K/J | 220 20 7 O14 45 


* Self-resonant Frequency ** DC Resistance 
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Fixed Inductors 
Chip Series ELJ (Types A & C) Series 


Examples (Type NA) 


Inductance Q SRF Rated 
Part No. aon DC Current 
Freq. MHz In. Freq. MHz MHz min. ; mA max. 


_ELUNA47NM | 450 
—_86NM | 420 
68NM 400 
82NM 380 
R10M | _ 360 
R12M | ; 240 
R15M , | 230 
R18M 220 
R22K | oo ae: ae 210 
R27K , | | 200 
R33K ; | | |: 190 
R39K . : 180 
R47K | 175 
R56K | | 5 170 
R68K | 155 
R82M , 145 
1ROJ ae | ; 125 
1R2J fo. 3 120 
1R5J , | | | 115 
1R8J | | 110 
2R2J ) 7 110 
2R7J 3 | | : 105 
3R3J al | 100 
3RQJ | A 95 
4R7J | | 70 
5R6J 7 | 3 65 
6R8J | 60 
8R2J : 60 


Inductance SRF Rated 
Part No. DC Current 
Freq. MHz} Tolerance in. MHz min. mA max. 
ELJ SA100K | 30 | 18 
120K 28 ie 
150K 25 | 15 
180K 23 | 13 
220K | 20 | 12 
2/OK 18 10 
330K ; tot 10 
390K 15 
470K 14 
560K 
680K 
820K 
101K 
121K 
TOK 
181K 
221K 
Ol1K 


ce) 


O1} O01; O1; C1} O1; O1| CE | MD | N |! 
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Fixed Inductors 
Chip Series ELJ (Types A & C) Series 


Examples (Type PA) 


Inductance Q L_, Q Test SRF* DCR*™ Rated 
Part No. DC Current 
wH Tolerance min. Freq. MHz MHz min. Q. max. mA max. 

ELJ PA100K 10. | 15 a‘ 23 0.50 240 
420K 42 15 4 0.60 | 230 
150K 15 || | 15 18 0.74 220 
180K 18 | 15 +7. 0.90 205 
220K 22 to. 15 | 1.415 185 
270K 27 BE: 2.52 | 12 1.45 165 
330K 33 15 | 12 | 1.65 155 
390K 39 15 11 | 1.90 145 
A70K 47 15 9.5 2.25 135 
560K 56 +10% 15 8.5 3.30 410 
680K 68 15 75 3.70 105 
820K _ 82 15 7.0 4.20 100 
101K 100 | 20 | 6.5 | 5.00 | 90 
121K 120 20 | 6.0 | 7.00 | 75 
151K 150 20 5.5 | 8.00 70 
181K | 180 | 20 0.796 5.0 9.50 65 
D21K 220 | 20 | 4.0 17.00 60 
OT1K | 270 20 3.5 14.50 55 
331K 330 20 3.0 16.00 50 


* Self-resonant Frequency ™ DC Resistance 


Examples (Type FC/SC) 


Inductance Q L, Q Test SRF DCR Rated 

Part No. laa aa DC Current 

wH Tolerance min. Freq. MHz MHz min. Q. max. mA max. 
ELJFCR22M [| 0.22 | 25 | 230 07 190 
FCR27M 027-- | 25 | 210 0.75 180 
FCR33M 0.33 25 190 | 0.85 170 
FCR3B9M 0.39 é 25 175 0.95 160 
—_ FCR47M_—ss| si sae 25 oon / 160 [10 | 155 
__-FCRS56M | _0.56 | 25 150 1.1 150 
FCR68M | 0.68 95 135 1.25 140 
FCR82M 0.82 | 25 i 125 1A 130 
FC1ROM/K aes ). 25 7 115 0.65 | 195 
; FC1R2M/K 122 25. ez 100 ena SOD 180 
FCIRSMK =| 1.5 25 90 085 | 170 
FC1R8M/K =e a 25 85 0.95 | 160 
FC2R2M/K 20 25 80 a 1.05 | 155 
FC2R7M/K __| 27 +20% 25 7 96 75 ee hee | 145 
FCBRBM/K | 3.3 +10% 25 65 To. 135 
FC3ROM/K 3.9 | 25 | 60 1.4 | 130 
FC4R7M/K | 4.7 25 j 55 1.55 125 
FCSREM/K | 5.6 25 | 50 | 1.75 120 
FCOR8M/K 6.8 ee | 45 1.95 115 
FC8R2M/K 8.2 25 40 | 20 105 
FC100K/N | ~——-10 25 | 32. ie 3.7 80 
-FC120K/J we nage 25 | 30. 4.1 75 

FC150K/J 15 45 |___28 i 28 5.0 70! es 

_ FC180K/J 18 i 25 25 5.4 65 
FC220K/J 22 | [25 22 | 6.0 60 
FLJ SC270K 27 40 20 4.5 18 
SO330K.| Cs 40 ae 18 5.2 14 
SC390K 39 40 | 15 5.7 13 
SC470K AT AGE 40 14 6.6 12 
SC560K 56 _ 40 13 6.5 17 
SC680K 68 25 13 6.5 17 
SC820K 82 25 13 7.4 14 
SC101K 100 25 0.796 | 12 8.4 | 10 
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Fixed Inductors 


Chip Series 


ELJ (Types A & C) Series 


Examples (Type NC) 


Part No. 


Inductance 


Tolerance 


L, Q Test 


Freq. MHz 


Rated 
DC Current 
mA max. 


ELUNCIONK/M | __—O. 


NC12NK/M 


~NC15NK/M 


NC 18NK/M 


NC22NK/M 


NC27NK/M 


NC22NK/M 


NCS9NK/M 


NC47NK/M 


NC56NK/M 


_ NC68NK/M 


NC82NK/M 


NCR10K/M 


NCR12K/M 


NCR15K/M 


~ NCR18K/M 


280 


270 


205 


250 


NCR22K 


NCR27K 


NCR83K 


NCR89K 


NCR47K 


Packaging Specifications 
Standard Packing Quantity 


Tape & Reel 


Bulk 


ELJ-| IA 


ELJ- IC 


2,000 ocs/reel (0178) 


2,000 pcs/reel (178) 


5,000 pcs/pack 


Reel Dimensions 


5,000 pcs/pack “4 


Tape Dimensions 


Type IA 


Chip Component 


Feeding hole 


Tape running direction 


Tape 

Type Code A B Ww F E P, P, P, aD, aD, i t, 
CIA 2.8 3.6 8 3.5 1.75 4.0 2.0 4.0 1.5 — (0.3) 2.3 
me 2.4 2.9 8 3.5 1.75 4.0 2.0 4.0 1.5 1.1 (0.3) 1.85 
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Trimmer Potentiometers 
6mm Square Carbon Trimmer, Dustproof Type 6FE 


Features 
¢ Triangular terminal layout for better sitting 


Specifications 


Item Standard 


Nominal Total Resistance 100Q to 1 MQ 
& Tolerance +30% 


Power Rating & Maximum R< 500kQ: 0.1 W SOV (50 °C) 
Operating Voltage R> 500kQ: 0.1 W 25V (50 °C) 


Rotation Angle ZIO#2Z0 °C 


Rotation Torque 2.0 to 25.0 mMN-m (20~250 gf-cm) 


Stopper Strength surface: 75.0 mN-m (750 gf-cm) 
reverse: 35.0 mN-m (350 gf-cm) 


Taper B 


R< 1kQ: 80Q max. 
1kQ <R< 2kQO: 60QO max. 
2kQ <R<1MQ: 3% max. or 
200Q max., whichever is smaller 


Residual Resistance 


Rotation Life 100 turns 


soldering Heat 240 to 280 °C: 5s max. 280 to 300 °C: 3s max. 


Humidity 40£2°C R<100kQ: +15%, -0% 
(90 to 95 % RH) pn GOCE { 100kQ<R< 1MQ: +20% -0% 


Humidity Load Life After 350 hrs =R<100kQ: +15% 
(1.5) ON, .5h OFF) TOOKQ <R<1MQ: +20% 


High Temperature After 250 hrs, 70+3 °C, +5% -15% 


Explanation of Part Numbers 


EiviN Dy} LJ ATO} Lt 


Common code Construction Material / special Packing style Resistance & Taper 


Code 1 item Example: 40th 11th 12th 


A Standard Resistance | 11th | 12th Taper: B(standard) | Significant number || Number of zeros 
Letters or Construction, taper 5002 5 2 of resistance 
numbers except A | or material special a7 KO 0 A 


oe 1 MQ 1 | 6 


Special tolerance 
U Flame retardant 


Note: When significant number is odd, letters are assigned as shown below: 
Example: 


Symbol Significant number Symbol Significant number 
A 12 iE 25 
C jas J £9 
E 2 eae 4.7 


Panasonic 174 


Trimmer Potentiometers 
6mm Square Carbon Trimmer, Dustproof 


Type 6FE 


Packaging 


Product Item (Type, Series) Part Numbers 


Min. Packaging & Ordering Qty (pcs) 


6mm Square Carbon, Dustproof (6FE Type) (Bulk) EVND2A, EVND8A, EVND8M 


5000 


6mm Square Carbon, Dustproof (6FE Type) (Radial taping) EVNDJA, EVNDXA, EVNDCA 


Dimensions in mm (not to scale) 
Stand-up 
No. 1 


Marking 


8+0.1 


0. 


Mounting 
\ surface 


Laydown 
No. 2 


2.0+0.1dia. 


\. Mounting 
\ surface 


For automatic Insertion 


Marking 


n ; ‘dl ) 
iO 
pe 


2.040. ldia. 


175 


_ Marking 3-0.8+0.1 
“7 


3-0.8+0.1 


10000 


Knob Color Orange Yellow 


Knob Color Orange Yellow 


EVN D2A 
3—1.0*9 ‘dia. 
2.5 ee 
r vie oe 
+ = MAN 
iY + 3 
LO = 
Adjusti eee 
direction: a4 Court 
P.C.B. piercing plan 
(Pitch tolerance +0.1) 
EVN D8A 
3—-1.0°S ‘dia. 
so eR 
—) 2) ore =} 
| ve? 
! 22 
5.0 
pte ce et Circuit 
P.C.B. piercing plan 
(Pitch tolerance +0.1) 
EVN D8M 


3—-1.0°9 ‘dia. 


SEOENS 


Circuit 


P.C.B. piercing plan 
(Pitch tolerance +0.1) 


Knob Color Orange Yellow 
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Trimmer Potentiometers 
6mm Square Carbon Trimmer, Dustproof Type 6FE 


Lay-down EVN DJA 
No. 4 6.4 


$2.7R1.0 


1 aa 1.3max. 


suctace 


ro 


2.040. 1 dia. 


| | | | 
| i : . ' Me 
‘ y) /)) ! y) M06 on a eee nana - 
ae \ e \ E 7 3max oe | base paper a 
q | - 4 j 8 aoe at lees) i : : 
\y \ i wn an “LT U7 7 \+0.1 \ af | if 
\ | 2-1.0 dia. r i aa : 
A dea pg }y ue 
a ) ee Bie | §.0020.08' | | 
\ : 2-0.5+9:! PCB piercing plan ay 4.0£0.3dia 
. ' P=12,.7+0.3 
Inner Carton | 1,000 pcs 2 AAA? —— 


Outer Carton | 0,000 CS = The pattern foil of PCB shall 
D Creu as in this dotted square Knob Color Orange Yellow 


Lay-down EVN DXA 


No. 5 1.3ma 
a Resistance x oak aie aes 1, 3mai 
ie ] imax 12,7+1.0 rope fIAJ RC-1008 shal! be apphed 
a 3.2dia ee ———WhA—"? = [ bs a i to tems not specified here 
aed | ‘ ; > oe 
F 4 Lees 
ne oy Br t 
Ree? i L } Ee 
} Cwrcut ‘i 
bat “eee we ate} 
‘ : sy Gel es 
vf . ed el 
\ 0. oe 
i / Mounting surface 
y i fo | 
AY ( oa “Adhesive tape shail 
aN =| not be over from 
AN H base paper 
ere ra ___. Adhasive Tape 
NW S20, $i B: 
‘ iN 3 : g | ; ra 
a HOR tie ely | aa a 
iN .2.040.}dia (2, 5dia) TR TS al 
\ yyy = A 2-109 Ta : ae “ g. a! 
oe iG ENG ai 
\ \ PRY «| °, | a 
a /] / =i es a2: 000.05 A -t 7 
Es J The pattern foil of PCB shall.” 22 z oh 
= zi 6 nat be in this dotted square aa peocus z 
PCB piercing plan ace q “| 
Inner Carton | 1,000 pcs - mas 
Outer Carton | 10,000 pcs}! | Knob Color Orange Yellow $$ ____—---t 


Stand-up EVN DCA 


1,3max. 1,3max 12.7+1.0 


je 
6.3541.30 Pores 


Circuit 


Be 
age 


pn 
Adttesive tape shall 
f Ot De over trom 


| .373-'dia. . ‘pase paper 
. . . x A 


2-1 0F8-V gia. 


uae 


PCB prercing plan 


Inner Carton } 1,000 pcs 


Outer Carton | 10,000 pcs; |} Knob Color Orange Yellow 
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Trimmer Potentiometers 


4mm/6mm Cermet Composition Trimmer, Dustproof 


Product Chart & Specifications 


Item 


6mm 
High Grade 


6mm 
General Grade 


Amm 
High Grade 


Part Numbers 


EVN-3xC 
EVN-4xC 


EVM-3xG 
EVM-4xG 


EVM-LxG 


Nominal Total Resistance 
& Tolerance 


100Q to 2 MQ 
425% 


Power Rating & Maximum 
Operating Voltage 


0.3 W, 100V (70 °C) 


Rotation Angle 


ZOU 20.” 


Rotation Torque 


1.9 to 24.5 MN-m (20~250 gf-cm) 


Stopper Strength 


39 MN-m min. 


(400 gf-cm min.) 29 mN-m min. (300 of-cm min.) 


Taper 


B 


Residual Resistance 


2% max. or 10kQ max., whichever is smaller 
R < 1kQ: 30Q max. 


Soldering Heat 


280 °C, 3s iz 300 °C, 3s 


Type EVM-L/3/4 


Packaging 


20 turns 100 turns 


R 2500: +3% 


Rotation Life 


Humidity/Humidity Load Life 
(40 +2 °C, 90~95% RH, 1000hrs) 


Product Item Min. Packaging & Ordering Quantity 


4mm Diameter 
+5% 
6mm Diameter 
General Grade 


High Temperature/Load Life 100 < R < 500 


(70 +2 °C, 1000 hrs) +5% 


+300 pom / °C 


6mm Diameter 


Temperature Coefficient 
High Grade 


-30 to 100°C 


+200 pom/ °C 


Explanation of Part Numbers 


e\v M 


Common code Shape & type 


i. 


Resistive element 


a 


Construction 


a 


Material special 


A 


O | 


Common Code 


Resistance & Taper 


10th 
Taper: B(standard) 


11th 
Significant number 
of resistance 


{2th 
| Number of zeros 


Example: 
Resistance 


Cermet 
(high grade) 


11th | 12th 
S00Q 5 2 
47 kQ Q 4 
1MQ 1 6 


Code 
K,C 
G 


Letters or 
numbers except C,G 


(Example) 
A Semi-standard (cermet 
U Flame retardant 


On special specifications, we will assign 6th 
digit in accordance with you requirements. 


Item 
Carbon composition 
Standard (cermet) 


Construction, taper 
or material special 


—- 


Note: When significant number Is odd, letters are assigned as shown below: 
Example: 


Symbol 
E 
¥ 


Significant number 
22 
3.3 


Symbol | Significant number 


Q 
S 


4.7 
6.8 


! 


a : 
179 Panasonic 


Trimmer Potentiometers 
4mm/6mm Cermet Composition Trimmer, Dustproof Type EVM-L/3/4 


4 mm Dia. Cermet Trimmer Potentiometers (Dustproof) 
3 terminals, Stand-up, for automatic adjustment (high grade) FVM L1G 


oO 
x 
3—0.7dia~ 
! 


me 


P.C.B. piercing plan 
(pitch tolerance + 0.1) 


3 terminals, Lay-down type, Standard (high grade) EVM L3G 


Adjust slot 
0.5WX0.5D 


4 saan 
/ wo 


a) 


P.C.B. piercing plan 
(pitch tolerance + 0.1) 


3 terminals, Lay-down type, For automatic adjustment (high grade) EVM L4G 
No. 3 


4. 4dia. Adjust slot 
0.5Wx0.5D 1.8dia. 


P.C.B. piercing plan 
(pitch tolerance + 0.1) 


3 terminals, Lay-down type, Flux proof (high grade) EVM LGG 


Adjust slot 


P.C.B. piercing plan 
(plich tolerance = 0:1) 


ya 
ro) 
+l 
© 
? 
m 
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Trimmer Potentiometers 
4mm/6mm Cermet Composition Trimmer, Dustproof Type EVM-L/3/4 


6mm Size Cermet Trimmer Potentiometers 
(Dustproof, GeneralGrade/High Grade) 
3 terminals, Stand-up type, Both sides adjust 

No. 1 


3-1. 0dia. 


2.5 2.5 


3—0,.80+0.15 
P.C.B. piercing plan 
(pitch tolerance +0.1) 
General Grade | High Grade 


EVN 32C (White knob) | EVM 31G (Blue knob) 


3 terminals, Stand-up type, Both sides adjust, Cross slot 


3—1.040. 1dia. 


2.50+0.05 
hm 


2.50+0.05 2.50+0.05 
ees 
o- -& 


PC8 piercing pian 
(pitch tolerance +0.1) 


76+ 
Resistance & Date code [7,620.5 


General Grade High Grade 
EVN 49C (White knob) EVM 49G (Blue knob) 


3 terminals, Lay-down type, Both sides adjust 


Adjust slot | 
0.8WX3.0LX*0.8D 2 Adjust slot 
0.7Wx0.70 


P.C.B. piercing plan 
(pitch iolerance +0.1) 


General Grade High Grade 
EVN 38C (White knob) EVM 38G (Blue knob) 


p . 
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Trimmer Potentiometers | 
4mm/6mm Cermet Composition Trimmer, Dustproof Type EVM-L/3/4 


6mm Size Cermet Trimmer Potentiometers 
(Dustproof, GeneralGrade/High Grade) 


3 terminals, Lay-down type 


Adjust slot 
0.8WX3.0L*0.8D 


Adjust siot 
0.7WxK0,.70 


ae 


P.C.B. piercing plan 
(pitch tolerance +0.1) 


General Grade High Grade 
EVN 36C (White knob) EVM 36G (Blue knob) 


3 terminals, Lay-down type, Both sides adjust, Cross slot 
No. 5 


3-1 .0dia. 
_Adjust slot _ 
0.7Wx0.70 
P.C.B. piercing plan 
(pitch tolerance +0.)) 
General Grade High Grade 


EVN 4LC (White knob) EVM 4LG (Blue knob) 


3 terminals, Lay-down type, Both sides adjust, Cross slot 


Adjust slot 
0.7WX0.70 


1.00+0.15 


P.C.B. piercing plan 
(pitch tolerance +0.1) 


| General Grade High Grade 
EVN 39C (White knob) EVM 3G (Blue knob) 
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Trimmer Potentiometers 
5mm Single Turn Trimmer, Dustproof Type EVM-M 


Features 


¢« Resistance range: 50 Q to 2 MQ, Wattage rating: 0.5 W 
Temperature range: -55 to +125 °C 


¢ — Infinitesimal resolution for fine adjustment 


¢ Very stable contact resistance variation due to multi- 
finger contacts...1% max. 


¢ Excellent setting stability against shock and high tem- 
perature 


¢ Low temperature coefficient: 100ppm/°C max. 


Environmental Specifications 


Type omm Square — 
AR | Ess 

Temperature Range | ~-55 to +125 °C 

Resistance Temperature Coefficient | +100 ppm/°C [100 Q to 2 MO 

(-55 to + 125 °C) (5 mm; 200 Q to 1 MQ)} ; noe : 

+250 ppmv/°C [Others] | Mechanical Specifications 

Load Life (70 °C 0.5W 1000 h) 3 | +2 

High Temperature Test (125 °C 250 h) £3 +9 © mm Square 

Thermal Shock (25>65>25>125 25 °C) +9 +9 Adjust Method Top & Side 

Vibration Test (20 G, 10 to 2000 Hz) +1 | +1 Rotation Angle db 230 © 

Shock 980 m/s? (100G) 44 4 Rotation Torque | 9.8 mMN-m (100 gf-cm) max. 

Rotation Life iP 45 Stopper Strength 29.4 mN-m (300 gf-cm) min. 
| Soldering Heat (350 °C 3 s) ] +1 | | Terminal Strength | 49.0 mN-m (500 gf-cm) min. 
Note: AR=Total resistance change (%), Ess = Setting stability (%) 
Electrical Specifications Power Derating Curve 


5 mm Square 
Resistance Range lees 50 to 2 MQ 
Tolerance 420% (+10% available) 
Taper B(linear) 

Power Rating | 05W (70 C), over 70 °C,See derating curve at right : 
Max. Operating Voltage | 200 VDC or Voltage Rating, whichever is smaller 


Rated Load (%) 


_t tL J. 
40 60 70 100 120 140 
125 


Ambient Temperature (°C) 


1% max. against nominal total resistance 
or 2 © max., whichever is larger 


Resolution infinitesimal Voltage Rating 
Contact Resistance Variation | 3% max. against nominal total resistance 
Dielectric Withstanding Voltage 600 VAC for 1 minute 
Insulation Resistance 500 VDC 1000 MQ min. 


Residual Resistance 


=Voltage Rating 
=Power Rating ee 
=Nominal Total Resistance Ey P-R 


Explanation of Part Numbers 


EVM Mi jL | (ANON LL 


Common code Shape & Construction Common code Resistance & Taper 


10th 11th 12th 


4th | 5th 3 | Size 


M A,B, S$ 5 mm Square B: Linear Significant number | Number of zeros| 
of resistance value 
ene Example: 
100Q: 14 
200Q: 2 


Packaging 


Bulk: 2000 pcs./package min. Tape: 10000 pcs./package min. 
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Trimmer Potentiometers | 
5mm Single Turn Trimmer, Dustproof Type EVM-M 


Dimensions in mm (not to scale) 
Type P (top adjust) EVM MAG 


Driver Slot P.C.B. piercing plan 
0.6WX2.5LX1.0D 3—0.540. 1 dia. (pitch tolerance0. 1) 


Type S (side adjust) EVM MBG 


Driver slot 0.6WX2.5LX1 .0D 


Adjusting 
direction 


30.810. dia 


| 
Lane 


P.C.B. piercing plan 
200.5 3.20.5 2.50.5 (pitch tolerance+0. 1) 


Type P (top adjust) EVM MSG 
No. 3 | 5.8 5.3 741 


Driver Slot 4 a 
0.6BWX2.5Lx*1.00 / 30.5240. Idia. 


P.C.B. piercing plan 
(pitch tolerance+0.1) 


Side adjust EVM MDG 


Oriver slot 0.6WX2.5L*1.0D 


Adjusting 
direction 
P.C.B.piercing pian 


(pitch tolerance +0. 1) 


Radial taping EVM MCS 


12,741.0, ° 2.0 max.) , 2.0 max. 


Driver slot 
0.6WX2.5LX1 -0D 


P.C.B piercing plan 
Sebati culo (pitch tolerance+0.1) 


6.350. 30 4040.2 dia. 


12.740.3 
fesscl ore 


Standard packing guantity 
Inner Carton 1000 pcs 
Outer Carton 10000 pcs 
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Trimmer Potentiometers 


SMT Type 


Features 


¢ An extremely compact, lightweight 2 mm open frame type for 
reflow soldering has been added to our lineup 


¢ 3mm square series has types for flow soldering and reflow 


soldering 


¢ Solvent washing type is available 


¢ Saving labor cost through sealing filmless construction (EVM 
7J). Automatic adjusting (EVM 7L) 


¢ Excellent mounting efficiency 


EVM - 1/2/3/7 Series 


Product Chart 
Construction Sealed (filmless) Open Frame 
Type | 3 mm | 2 mm | 3mm 7 4mm 
Thickness (mm) Bae 6) es a 156.620) 1) 
| 2 | : 
Adjustable side Upper Upper Upper Upper/Bottom Upper Upper/Bottom 
. be 
2 Terminals, Inline — 
2 Terminals, Triangle — 
3 Terminals, Inline aa 
i + 
3 Terminals, Triangle ao 
3 Terminals, Triangle (Flow solder) ae 


Explanation of Part Numbers 


E 


V 


MO 


! 


Common code 


aim 


Shape & 


| 


Construction 


| | 


Packing Style 


Packing Style 


Bulk 


Carrier tape 

(7th: Direction of insertion; 

see “Packaging Specifications” 
at end of this section.) 


Packing Quantity 

| 750 

1000 
2500 
A000 
5000 
2000 
10000 


Resistance & Taper 


Soldering Number of 
method | terminals 


Part Numbers 


FIOW 3 
soldering 


EVM 7J, 7L 


|EVM 1X, 2X 


Reflow 


EVM 1S, 7J, 7L, 1¥ 
EVM 35 (both sides) 


3 
3 
2 


soldering 


EVM 


EVM 1G, iL 
1K (both sides) 


Example: 


10th 11th 


12th 


Significant number 


5002 SP see 
47 kQ Qq|4 
1 MQ 6 | 


reseianes | 114th | 12th 


Note: When significant number is odd, letters are assigned as shown below: 


Example: 


| Taper: B(standard) | 


of resistance 


Number of zero 


EVM 1D, 1E 
EVM 1U (both sides) 


11th 


Significant number 17th 


Significant number | 


E 


22 Q 


4.7 


ne 


3.0 S 


6.8 
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Trimmer Potentiometers 


SMT Type EVM - 1/2/3/7 Series 
Ne a ee Ra a ots cs Na SR TAS Sd i ah te 
Specifications 
Type 38mm Sealed 2mm Open 38mm Open 4mm Open 
Applicable Part Numbers EVM 7J EVM 7L. EVM 1X, 2X EVW-1S;.1Y 3S ao sare K 
0.05 W 0.15 W 0.2 W 


Power Derating Curve 


100 4 
Mm Open 
$  80+---~--~--------------- 
Power Rating For potentiometers operated in ambient 3 60; 
temperatures above 70° C, Power Rating = j EVM 7T 
shall be derated in accordance with the 3. 
figure at right. c 0, 2 mm/3 mm Open. 
05 20 40 60 70 8085 100 
Te Ambient Temperature (°C) 
ie 
9 4 
i | Max. Operating Temperature 50 V (Voltage Rating 15 VDC) 50 V (Voltage Rating 15 VDC) 
Voltage Rating 15VDC 15VDC 
+ 
Resistance Range 220 QO to 1 mQ 2009 to 1 MQ 100 Q to 1 MQ 
Tolerance +25% 
Taper B (Linear) 
Effective Rotation Angle 260+20° 


J» 


1.9 to 14.7 mNem 1.5 to 16.7 mNem 1.0 to 14.7 mNem 1.9to 19.6 mNem 
5 4pm enue (20 to 150 gfecm) | (15 to 170 gfecm) (10 to 150 gfecm) (20 to 200 gfecmn) 
ca) pba Set Sam 
LQ 
5 Horizontal: 9.8 N (1 kgf) Horizontal: 4.9 N (500 gf Horizontal: 
5 | Soldering Strength 9.8 N (1kgf} 
g Vertical: 4.9 N (500 gf) Vertical: 2.5 N (250 gf) Vertical: 
4.9 N (500 gf) 
Applicable Soldering Flow and Reflow Reflow 
Temperature Range -40 to +100°C 
Soldering Heat 250°C, 10s/260°C, 5s 260°C, 10s 
Humidity After 1000 hours, 
(40+2°C Total resistance change: +5% 
90 to 95% RH) 
Humidity Load Life After 1000 hours, 
(40+2°C (1.5h ON, ).5h OFF) 
£& | 90 to 95% RH) Total resistance change: +5% 
a iL 
4) 
5 | High Temperature After 1000 hours, 
QO | (70+£2°C) Total resistance change: +5% 
| oad Life After 1000 hours, 
(70+2°C) (1.5h ON, ).5h OFF) 
Total resistance change: +5% 
Temperature Coefficient -20 to +80°C 
+250 ppm/°C 
+ 
Rotation Life After 10 turns, After 20 turns, - 
Total Resistance: +15% Total Resistance: +15% 
Se ee RB SN BI FO EE a ORE PF ee ae ee | 
Panasonic 
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Trimmer Potentiometers 
SMT Type EVM - 1/2/3/7 Series 


3mm Square, Sealed 
Dimensions in mm (not to scale) 
3 terminals EVM 7 J 


DOs 


“ 15 17. 2 Brush position mark 
| 


1 4 ai 
° Wipes eve Fos 
aes oe rw Resistance 
= 4 ex £2=2 2x10? 


5 Recommended land layout 


0.35+0.05 « 1.?dia “EIAY Standard B) 


ferminals plate 
; oe esheets 
wb os ' 4 4 Dog 
a : | eles i” 
toe = J ey Pe Lisette 


1.8 


24 


Circuit for reflow for flow 
ae es 
QT 


remnant gate included 


Note: PCB mounting not possible after trimming knob has been rotated 


3 terminals (for automatic trimming adjustment) EVM 7 L 
No. Z Circuit 


3.5 3 
file | 
3.2 Brush position mark 3 @ J os a @t 
are : @T 
1g 17 o 
_ Resistance é 
ex E2=2.2 x 10° Cc 
> : 


Depth 0.35£0.10 


Recommended land layout 
EtAL Standard B 


2.0max Q.3max 


terminals plate! | 1 : 


| 
I 


Solder plated 


Circuit 


for reflow for flaw 


OT @T 


@)T 


Note: PCB mounting not possible after trimming knob has been rotated 
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Trimmer Potentiometers 
SMT Type 


EVM - 1/2/3/7 Series 


2mm Square, Open Frame 


3 terminals EVM 1X 
1.750. 
No. 3 £ a 12 
| 2.20 +8: %8 . 
f io 
=) 8; 
a 3 
; = 
os ry ~ les} 
“ = Y 
; Z Wy 
Circuit 8) gt ; : 0 
OT VW OT as Adjust slot depth : 
EX.24= 
@rT Resistance value 2X10 (n) 


l/ 
LL Soldered 


Recommended land layout 


_ 3 terminals (for auto matic trimming adjustment) 


EVM 2X 


No. 4 


Circuit 


Aqdjust slot length 


a ie - GY 


G 
GH Soldered 


he 


We 


é Y 
g Wy 
i} ] 0.75 | 
Pe 19 
Detail of adjust slot 2 
Recommended land layout 
3mm Square, Open Frame 
3 terminals 
No. o 1.5max. Resin 
0.35+0.15 | 
+ 
at WA @T 
- Ssiaured Recommended land layout 
oldere 


(EIAJ Standard A) 


3 terminals (for automatic trimming adjustment) 


EVM 1Y 


No. 6 
@ 


Resistance 
EX: 2 K10° 


4 
Soldered 


Recommended land layout 
(EIAJ Standard A) 
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Trimmer Potentiometers 
SMT Type 


EVM - 1/2/3/7 Series 


2 terminals, Both sides adjust 


EVM 3S 


No. v 3 


Brush 
position mark 


ages: 


Resistance value EX : B24=2x10*N 


0.3040.15 


27 


Recommended land layou 
(EIAJ Standard C) 


Soldered 


4mm Square, Open Frame 


2 terminals, Cross slot EVM 1G 
No. 8 3.8 Adjust slot dl 
Resistance | Jc 0.354+0.15 Depth 
Ex 2«10*A’ 1.5m, «Xx ~~ 6h og , 
| 
“ se a6 7 
4 Uf 
135 106 50.3) 
| wy 
Soldered Recommended iand layout 
(EIAJ Standard C) 
2 terminals, Cross slot EVM iL 
No. 9 
Poe Adjust slot 
-50+0.15 0.35+0.15 Depth 2.4 
Resistance | peers | 
EX : 210° 


- 0.95 1.6 0.98 

Ag ica cae Recoag| 

JoF esas 
ieee ai as Za Recommended land layout 

seceie? (EIAJ Standard C) 
2 terminals, Cross slot, Both sides adjust EVM 1K 
No. 10 
3.8 Adjust slot Adjust sict 


1.4 0.38+0.15 Depth 


0.35+0.15 Deptn 


Recommended land layout 


(EIAJ Standard C) 


Soidered 


Panasonic 


Trimmer Potentiometers 


SMT Type 


EVM - 1/2/3/7 Series 


3 terminals, Cross slot EVM 1E 
3.8 Adjust slot - Resin 
No. 11 0.35-+0.15 Depth 
EX: 210*N 1.5max. 
hoy 
ot —_ 
TAl 4 
OT WW OT 
@QT Aor Recommended land layout 
(E1AJ Standard D) 
3 terminals, Cross slot, Both sides adjust EVM 1U 
No. 12 
1.4 0.35+0.15 deep 


3 terminals, Cross slot 


No. 13 


0.45+8- de 
fom 


7??? 9, 


0-884 ore BY 
3.5 


Resistance marking example 


Sgr euoen “Aa Recommended land iayout 
soldered (EIAJ Standard D) 
3.8 Adjust slot Resin x4 
_Resistance 040. 0.35+0.15 Depth 
are 940 | Smax 


YW, 
J 4 
Be | 16 | ey 
Recommended land layout 


(EIAJ Standard C) 


NS 


@T Soldered 
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Trimmer Potentiometers 
SMT Type EVM - 1/2/3/7 Series 


Taping/Packaging Specifications Embossed Taping 
Standard Packing Quantity 


Style 
~~ -——~ | Embossed Taping Bulk ' - 
ce Thickness ae I Fecdng hole / Chip pocket 


EVM 7J 2.0mm | 1000/5000 pes/reel | 500 pes/pack (De rey 
EVM 7L |) 26mm 750/4000 pcs/reel_| 500 pcs/pack Se re ere 
, s/pac . | 
” GES 
EVM 1 j,2mm| 1.5 to 2.0 mm 2000 pcs/reel 1000 pcs/pack 
EVM1 , 3mm 1.5mm | 1000/2000 pes/reel | 500 pcs/pack _ ht. : 
= L Chip component Tape running direction 
EVM 1) |, 4mm 1.5mm 1000/5000 pcs/reel | 500 pcs/pack 


Panto A |B] Ww F EP. 
EVM 7J 35 | 439 | 12 1 SS) 175 |e 
EVM 7L 135 | 43 | 12 | 55 | 4.75 | 8 
EVM11,2mm 245129 | 8 | 35 | 1.75 | 4 
EVM11,3mm | 33 | 40 | a12| 35 |) 1.75 | 4/8 
EVM 14mm | 43 | 5 12155 | 17518 
Se P, P, | oD, t t 
EVM 7J 2 4 15 | 03 | 24 
EVM 7L | 2 4 15 | 03 | 3.1 
EVMit.2m |2 | 4 | 15 | 03 | 23 
EVM 1 1,3mm | 2 4 | 15 | 03 (20to24 
EVM 11 |,4mm | 2 4 15 | 03 | 22 


X or W shown in the 7th place in the 
Part Number 


Embossed Taping (Unit: mm) 
Type Dim. Code A B C D [ E W t Packaging Quantity 
No. Tolerance +2.0 min. +0.5 +0.8 | +0.5 al Be +0.5 t,=2.0 to 2.4 

— Z| 1000 pes (P.=8) 
1 178 dia. 50/80 dia. 13.0 dia. 21.0 dia. 2.0 14.0/10.0 1.0 to 2.0 2000 pcs (P'=4) 
| } 
3 370 dia. 80 dia. 13.0 dia. 21.0 dia. 2.0 14.0/10.0 | 1.0 to 2.0 5000 pcs (P,=8) 
| i } 


Application Notes 
¢ After automatic assembly, please wash completely with Freon substitute or other appropriate solvent 
¢ For sealed type, use Freon TF substitute. 
* Soldering reworking shall be done only once under the following conditions: 
Time: 3s max. 


Temperature: 280°C max. 
Soldering iron: 20 W max. 
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Fixed Resistors 
Thick Film Chip Resistor 


Features 


¢ Small size and light weight 


For PCB size reduction and lightweight products 


¢ High reliability 
Metal glaze thick film resistive element and 3 layered 
electrode results in high reliability 


e Matching with placement machines 


Bulk, Taping and magazine packagings for automatic 
placement machines 


e¢ Solderability 


Conforming to: 


ERJ Series 


Suitable for both reflow soldering and flow soldering EIA-RS-481A 
Specifications 
Power Maximum 
Part No. Rating Maximum Overload Resistance Resistance Range (Q) Standard 
at 70°C RCWV* Voltage Tolerance Min | Max Res. Values 
FRU2G 1/16 W 50 V 400 V se = oa E24 
ane 10 1.0M E-24 
1/16 W | 
ERUSEK (1/10 Wy* 50 V 100 V +1 10 1M E-24, 96 
+ | 10 1.0M F-24 
1/16 W ne 10 1.0M E-24 
ERU3G ae 50 V 100 V Ze o on ee 
+10 Ae, 10.0 M E-12 
ERJ6EN ae 150 V 200 V +4 10 1M E-24, 96 
(1/8 W)** . 
+1 10 1.0M F-24 
1/10 W anys 10 1.0M E-24 
ERJ6G 1/8 Wy" 150 V 200 V 4 10 10M 94 
+10 0.47 10.0 M Eole 
1/8 W 
ERJ8EN (1/4 wy 200 V 400 V + 10 1M E-24, 96 
+ 10 1.0M E-24 
1/8 W 2 10 1.0M E-24 
ERJ8G 4/4." 200 V 400 V +65 10 ON 04 
+10 | «0.89 10.0M E-12 
ERJ14N 1/4 W 200 V 400 V +] 10 1M E-24, 96 
+2 10 1.0M E-24 
ERJ14 1/4 W 200 V 400 V HO) 10 1.0M E-24 
0) 0.39 1.0:M E-12 
ERJ12N 1/2 W 200 V 400 V al 10 1M E-24, 96 
ae 10 1.0M E-24 
ERJ12 1/2 W 200 V 400 V and) 10 1.0M E-24 
EI 1.0 1.0M E-12 
+2 10 1.0M E-24 
ERJ1W 1 W 200 V 500 V ae, 10 1.0M E-24 
+10 1.0 1.0M E-12 


* Rated continuous working voltage (RCWV) shall be determined 


from RCWV=v Power Rating x Resistance Value, or max 
RCWV listed above, whichever less. 
** Available for reduction of load of pulse characteristic (RCWV 


x 2.5-4+RCWV x 2.0) 


Panasonic 
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oo 
i 
Zo) 
oO 
Qo 
Pe 
so} 
a) 
= 
oO 
am 


Power Derating Curve 


20 


Ambient Temperature(’C) 


40 60 80 100 120 140 160 180 


Fixed Resistors 


Thick Film Chip Resistor ERJ Series 


Standard Precision 
El(R|(J| [8 )/6|[E | 
— ee anne ae 


Resistance Nominal Resistance 


tlol2)  [s 
Ty 


Common Code 


Thick Film 
Chip Resistors 


Power Rating 


Power R. 


1/16 W 


1/16 W 


1/10 W 


Marking 


Marking 


Tolerance 


Code | Tol. 


Value marking 
| on black side 


Value 


+1% 


The first two digits are 


significant figures of 


No marking 


+2% 


resistance and the third 


+5% 


one denotes number of 


Suffix for Packaging 


Packaging 


Std. Bulk packing 


Std. Taped & reel 


Plastic embossed taped & reel 


zeros following. Jumper 


is expressed by ROO. Bulk case 


10000 pcs. T. & R. 
20000 pcs. T. & R. 
2mm pitch T. & R. 


+10% 
Jumper 


|} 1/8W 
V4W 

1/2 
1W 


Resistance Nominal Resistance 


Common Code Tolerance Value 


Thick Film 
Chip Resistors 


Suffix for Packaging 
Packaging 

Std. Bulk packing 

S Std. Taped & reel 

Bulk case 

10000 pes. T.&R. 
20000 pcs. T. &R. 


Marking 
Marking 
Value marking 
on black side 
(4 digit) 


The first three digits are 
significant figures of 
resistance and the 4th 
one denotes number of 
zeros following. 


Part No. Dimensions (mm) | Net Weight 
L | W a b | t_| (1000 pcs.) 
+0.05 +0.05 +0.10 +0.05 +0.05 
ERJ2GE | 400) 050! 0.20 | 0.25] 0.35! 08g 
ERJ3GS ( | 
ERJGGM +0.20 +0.10 +0.25 0.30 +0.10 
ER6GE 2.00 ‘lee 0.40 +0.25 0.60 4g 
| 0.40 
ERJ6GM ook a : +0.25 0.30 +0.10 
ER6GE 3.20 1.60 0.50 +0.25 0.60 10g 
0.50 
+0.20 +0.20 +0.25 +0.25 +0.10 
ERJ14 3.20} 2.50} 050 | 0.50] o6o| 169 
Dimensions (mm) Net Weight +0.20 | +020 +0.25 +0.25 +0.10 
T g 
ape? a (1000 pes.) FRJI2 | 4501 3.20] 0.50 | 0.50! 060; 279 
+0.20 | +0.20 +£0.20 +0.25 +0.25 +0..20 | 
ERJSEK 0.30 29g ERJIW | 6.40! 320) 0.65 | 1.30} 110) “99 


+0.25 
0.40 4g 
+025 4 0 

0.50 g 
4+0.25 
0.50 


+0.25 


0.50 


ERJ6EN 


ERJ8EN 


ERJ14N 16g 


ERJ12N 


27g 
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Fixed Resistors 
Thick Film Chip Resistor . | | __ERJ Series 


Packaging Specifications 
Standard Packing Quantity 


Chip 
Resistor Paper Tapng (4mm pitch) | Embossed Taping Bulk Case Bulk 
Thickness 
0.35 10000 (2 mm pitch) 1000 pcs./pack 
0.45 | 5000, 10000", 20000" | 25000 pcs./case | 1000 pcs./pack 
0.60 1 5000, 10000*,20000* 10000 pcs./case I 1000 pcs./pack 
0.60 5000, 1 0000*,20000* | 4000 ocs./reel 5000 pcs./case 1000 pcs./pack 
0.60 4000 pcs./reel | 500 pcs./pack 
0.60 2000 pcs./reel 500 pcs./pack 
1.10 1000 pcs./reel 100 pcs /pack 
ERJSEK 0.45 25000 pcs./case 1000 pcs./pack 
ERJ6EN 0.60 10000 pcs./case | 1000 pcs./pack 
ERJ8EN 0.60 4000 pcs./reel 5000 pcs./case 1000 pcs./pack 
ERJ14N 0.60 4000 pcs./reel | 500 pcs./pack 
ERJ12N 0.60 2000 pcs./reel | 500 ocs./pack 
* Special | 
Paper Taping Embossed Taping 


Feeding hole Chip pocket 


Ls 20 ae 20 
+0.20 wo | 8. 00 
+0.05 +0.10 | | 14 2.80 3:50 


Cho 0 ml ups. +0.20 +0.20 
00 A.80 | +030 


+0.20 +0.20 12.0 


Dimensions £0, 0. 0 i 0. Dimensions 
(mm) ; (mm) 


+0,20 
+0.20 


aa 
3K 3 
nm) | GEN | +0.05 +0, 
(mm) an 2.00 1 50 
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Dimensions 


Dimensions 
(mm) 
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Fixed Resistors 


Thick Film Chip Resistor ERJ Series 


Reel Application Notes 


In the case of flow soldering, the land width must be 
smaller than the Chip Resistor width to properly control 
the solder amount properly. Generally, the land width 
should be 0.7 to 0.8 times the width of chip resistor (W). 
In the case of reflow soldering, solder amount can be 
adjusted, and the land width should be set to 1.0 to 1.3 
times chip resistor width (VV). 


Dimensions (mm) 


Type 


a 


b 


C 


Dimensions 
(mm) 


3EK, 6EN, 
BEN, 14N 


12N 


Dimensions 
(mm) 


3EK, 6EN, 


BEN, 14N | 


12N 


10.0219 


12.OFe 


14.Q#1-0 


| 6 ,.O+2.0 


Dimensions 
(mm) 


2G,3G,6G, 


8G,14 


12, 1W 


Dimensions 
(mm) 


10.Q#1-0 


12,0#20 


10.0+#1-0 


Note @A; 10000 pcs./reel=255 


Bulk Case 


20000 pcs./reel=330 


46.Q#2.0 


ERJSEK 


0.7 to 0.9 


2010 2.2 


ERJ6EN 


1.0 to 1.4 


0.8 to 1.0 


3.2 to 3.8 


0.9 to 1.4 


ERJ8EN 


2.0 to 2.4 


4.4 to 5.0 


210 1.6 


ERJ14N 


2.0 to 2.4 


44to 5.0 


1.810 2.8 


ERJ12N 


3.3 to 3.7 


G.5:10:6.6 


5.7 10:60:09 


1.4 to 1.6 


2.3 t0 3.5 


0.4 to 0.6 


0.7 to 0.9 


201022 


0.8 to 1.0 


1.0 to 1.4 


3.2 10:3,8 


0.9 to 1.4 


2.0 to 2.4 


4.4 to 5.0 


12102 1,0 


2.0 to 2.4 


4.4 to 5.0 


18 10.230 


Example 
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CECw Oncor, 


3.6 to 4.0 


Adhesive 


Sef 10'6.5 
7.6 to 8.6 


Chip Resistor 


2.3 to 3.5 
2.3 t0 3.5 


TY 


LL 
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Fixed Resistors | 
Chip Resistor Array EXB-V, EXB-S, EXB-2 Series 


Features 


¢ High density 
2 resistors in 1.6 mm x 1.6 mm size (V4V) oa kk 
4 resistors in 3.2 mm x 1.6 mm size (V8V), —_ 
4 resistors in 5.08 mm x 2.2 mm size (S8V), 


e Improvement of placement efficiency 
Placement efficiency of Chip Resistor Array is two or 
four times that of discrete chip resistors. 


¢e Automatic placement 
Taped and reeled packaging (EIA RS-481) is suitable 
for automatic placement machine. 


Series EXBV, S 


Specifications Dimensions in mm (not to scale) 


Item Specifications 


Resistance Range 10 QO to 1 MQ: E24 series 


G: #2 %, J: +5 % 
Gre? Yo, 5% 
4 terminal 

8 terminal 

2 resistors 

4 resistors 

1/16 W/element 
1/10 W/element 
Max. Rated Continuous 50 V 

Working Voltage * 100 V 

[00Vv 

200 V 
Temperature Characteristic Range | £200 ppm/ °C 
Operating Temperature Range | -55 °C to 125 °C 
Storage Temperature Range -55 °C to 125 °C 


Resistance Tolerance 


Number of Pins 


Number of Resistors 


Power Rating at 70 °C 


T 


Max. Over-load Voltage 


O.6Q+0.20 


Dimensions 20 -0. 0.60+0.20 
(mm) =| 4 


0.70+0.20 


* Rated continuous working voltage (RCWV) shall be determined from 

RCWV = V Power Rating x Resistance Value, or max. RCWV listed 0.60#0.15 : 0.80+0.15 

above, whichever is less. Dimensions 
(mm) 


0.80#0.15 (0,500.15 1.27 +0.20 


Power Derating Curve Isolated type 


VAV V8V, S8V 


2 resistors A resistors 


Rated Load (%) 


0 : - 
-60 -40 -20 0 20 40 60 80 100 120 140 160 180 
Ambient Temperature (°C) 
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Fixed Resistors 
Chip Resistor Array EXB-V, EXB-S, EXB-2 Series 


Series EXB 2 
Specifications 


tem Specifications 


Resistance Range 10 O to | MQ, E24 Series 


Resistance Tolerance J: +5 % 


Power Rating at 70 °C 1/16 W/element 


Maximum RCWV ne ~5OV 


Maximum Overload Voltage 100V 


Code 


Dimensions 
(mm) 


Code 


Dimensions 0.157219 | 0.25200 | 9.342005 | Q 65*0-10 
(mm) 


Explanation of Part Number (EXB-2/S/V) 


E||x|/B 4\{7]/2 |_| 
a ee eee aes a = 


| 
Thick Film No. of terminals | | Schematics Resistance Value Resistance | | Sulfix for Packaging 
Resistor Networks alley 4 4 pins | lsolated | | The first two digits are tolerance Code | Packaging 
Seles 8 | 8pins type significant figures of G | +2% Nil Embossed 
V_| V Series resistance value and J | +5% taping 
S_|_S Series the third one denotes P Bulk _ 
the number of zeros V__ (Paper taping 
following. 


Fxample 330 kQ:: 334 


Performance Characteristics 


Characteristics Specifications Test Methods 


Thermal Shock Resistance change shall be within 5 cycles between -65 -5°C and +125'8°C 
+(1%+0.05Q). 


Short-Time Overload Resistance change shall be within 5 seconds at 2.5 x rated working voltage 
#(2.5%+0.05Q) 


Resistance to Resistance change shall be within 10.0+0.5 seconds, dipping in 270+5°C solder 
Soldering Heat +(1% + 0.05Q) . 
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Fixed Resistors 
Chip Resistor Array 


Performance Characteristics (Continued) 


Load Life in Humidity Resistance change shall be within 1000 hours at 1/10 rated power, 65+2 °C and 
+(3 % + 0.05 Q) 90 to 95 % RH 
(1.5 hours ON, 0.5 hour OFF) 


Load Life Resistance change shall be within 1000 hours at rated power, 70+#2 °C (1.5 hours ON, 


+(3%+0.05 Q) 0.5 hour OFF) 


Solderability 95% coverage min. Test temperature at solder: 230+ 5 °C, 
Dwell time in solder: 340.5 seconds 


Packaging Specifications 
Standard Packing Quantity 


Thickness Paper Taping Embossed Taping 
0.35+0.05 mm 10000 pcs./reel — 
0.6+0.2 mm 5000 pcs./reel — 
0.7+0.2 mm — 2900 pcs./reel 


Reel Taping 


Feedinghole Chip pocket 


A 
Tape running drection 


Paper Taping 
Code A I B W F 
_24V | 1,200.05 4.990.065 


—— Dimensions 2,00%75 | 2,00#015| 8.00202 | 3.50006 
Dimensions if 3 60+0.20 
(mm) 


Code W Dimensions 


Dimensions | V 1. #2 O+0. (mm) 
(mm) 


Dimensions |S Dimensions| S8V 
(mm) 


Code 


Dimensions | S At: Dimensions 
(mm) (mm 


Panasonic 
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Fixed Resistors 


Resistor Network, Leaded, Low Profile EXB-F Series 
Features 
e Highly stable thick film 
Equivalent to MIL-R-83401 
¢ Compact package 
A short body length which can be inserted onto PC 
board at 2.54 mm pitch sequentially. 


 E22KOI03 | Py22Ko9} 
& wa eKON “a q 4 RR lh Mae i : q 
‘| ca SS ye ee ee eR ee 


4.95 mm 
max. 


ot 4 >> oo 
2.54 mm pitch 2.54 mm pitch 


« Automatic SIP insertion capability 
Available for automatic insertion machine, packaged 
in either stick magazine or taped and box. 


¢ Low profile 
4.95 mm max. seated height. 

¢ LowTC.R. 
6200 ppm/°C (Standard), 6100 ppm/°C (Special) 
TC. Tracking 50 ppm/°C typical. 


Specifications 


Common 


Terminal Isolated Series Line 
Circuit Circuit Circuit Terminator 


EXBF! 1 E EXBFI | V EXBFi |N EXBF | W 


} 


Number of Resistors S16 te 2to7 S10 13 ATO 12 


—— 


Power Rating | Single Resistors 125 mW 200 mW 125 mW 125 mW 
at 70°C 


| Total Package 125 mW x (pins—1) 


Resistance Range 


Standard: 22 Q to 1 MQ (Special: 10 Q to 5.6 MQ) 


Resistance Tolerance 


F: +1 %, G: £2 %, J: £5 % (£1 Q min, for values 100 Q and lower) 


Temperature Coefficient 


+200 ppm/ °C (Special: +100 ppm/ °C) 


TC Tracking 


50 pom/°C (Same resistance) 


Maximum Rated Continuous 
Working Voltage** 


100 V 


Maximum Overload Voltage*™* 


150 V 


Operating Temperature Range 


—55 °C to +125 °C 


Power Derating Curve 


* Rated Continuous Working Voltage (RCWV) shall be determined 120 
from RCWV=VPower rating 3 Resistance value, or maximum 
RCWYV listed above, whichever less. 100 


Maximum Overload Voltage shall be the same as the maximum 
test voltage short time overload test. 


kk 


Rated Load (%) 


20K i 
|S isore 


0 
—60 -40-20 0 20 40 60 80 120 140 160 
Ambient Temperature (‘C) 
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Fixed Resistors 
Resistor Network, Leaded, Low Profile EXB-F Series 


Standard Circuits "1: Number of Pins 


Circuits Common Terminal Circuits Isolated Circuit Series Circuit 


PareNuawers EXBFLIE EXBFLiC EXBFLJT EXBFLIV EXBFLJIN 


Circuit ee oe 
Configurations 


12 3 4 n 


Center common Both end common 


No. of Resistors Qe] 


Explanation of Part Numbers 


HWE) FG E 


|_— 


ff : ; Resistance l 
Common Code Number of Pins Circuit Configuration Resistance Value a stares eae ne re 


Low Profile | Code Type of Circuit The first two digits are Example Code; Tol. | | Example 
: ou significant figures of resis- Hee er +1% TCR 100 pom: K 
ermine tance value and the third | 55.9. 593 +2% Special marking : D 
wolated one denotes the number | 100 KQ: 104 [45% Taped & boxed: Y 
eries 
| 


z of zeros following. Stick magazine: 5 to 8 
ine 


terminator 
Center common 


Both ends 
common 


F Series 


Dimensions in mm (not to scale 
( ) Marking 
2.5 Max. 
A max. 
R=25An— 1 F218 | aa 
4.95 max. 
254+0.1 
3.25+£0.25 fn potter ae 
n 0.50+£0.12 bods ; 
12 max. 254+0.20 112+025 (1) Bar identifying pin number 1, marking the defference below 
ea Operating Temperature Range 
: eT. 
* Leads come down in the center of body thickness. fi :+1% (F) type 
# :+2 % (G) type 
Dimension A max. H +5 % (J) type 


(2) Manufacturers identification 
(Feasible 7-pin and longer) 
EXBF5 (3) The type of circuits 


EXBF4 


Ear Code Circuits 
EXBF7/ Common terminal 
EXBE8 Isolated 
Series 
EXBF9 Line terminater 
EXBF10 Center common 
Both end common 
EXBF11 
EXBF12 (4) Resistance value or custom designed number with three 
| digits, or terminator code number 
EXBF13 (5) Lot number 


EXBF14 
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Fixed Resistors 
Resistor Network, Leaded, Low Profile 


EXB-F Series 


Package Specifications 
Taped & Box Type (Standard) (1000 pcs./box) 


iW 


Pin Dimensions in mm (not to scale) 


Code > Dimensions (mm) C 


20.4+1.0 


38.1+1.0 


yey eee 07d 


0+0.5 


4.95 max. 


FOES 


16,0205 


5 min. 


16,0025 


Code | Dimensions (mm) C 


- i Sen CR 


Code | Dimensions (mm) 


9.0+0.5 


3.0 max. 


2.04+0.25 


O50 2012 


0252043 


2:54: MAX 


O22 


4.95 max. 


Dimensions (mm) 


+0.5 


19.5-1.0 


23.95 Max. 


: <4 


0.504012 


169205 


180+0.5 


12.7+0.3 


6.35+0.70 


—| 


2 5440.25 


5.08+0.30 


ne) max 


2.04 max. 


4 pins 5 pins 


12.34 max. 
Fas ad 


165205 
16.5220.5 


7 pins 


16.5205 
IG 5205 


14.88 max. 
oo ee 


6 pins 
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Fixed Resistors 


SMT SIP Resistor Network EXB-H Series 
ee ONS Brg Ee NE Se eS A ies BRO eg OE a eg eae eee Nua Ga i ES ge he Ry aN ON Se Ped NLS GL A Le oe Ae een gee eer ad 
Features 


e Jumper function 
Possible to place two pass lines beneath body 
e High heat resistance 


Heat resistant to 270 °C for 1 minute or 350 °C for 
3 seconds 7 


¢ High power 
Power rating is 1/16 W and 1/10 per resistor 
¢ Flexible lead terminals 


High reliability against bending, vibration and 
thermal shock to PC board 


e Space Saving 


70% vs. conventional SO package. 
50% vs. discrete chip resistors. 


¢ Automatic mounting 
Uses existing chip mounters at a high mounting speed. 


Specifications Bussed Circuits Isolated Circuit Line Terminator 
EXBH! JE EXBHI IV EXBH |W 


Number of Resistors 4 to 9 resistors 3 to 5 resistors 4, 6, 8 pairs of R,/R, 


Circuit 
Configuration 


Power | /Resistors 1/16 W* 
Rating aie 
at 70 °C! /Package 1/16 W x (n-1) sn: No. of pins 


Resistance Range Standard: 22Q to 1 MQ (Non-standard resistance value is available on request.) 


Resistance Tolerance Standard J: 5% +200 pom/°C 
Temperature Coefficient Special F: +1% +100 ppm/°C 


TC Tracking 50 pom/°C_ Same resistors in a package 


Maximum Rated Continuous 25V 
Working Voltage** 


Maximum Overload 50 V 
Voltage*** 


Operating =99 “C1129 °C 
Temperature Range 


Storage “00 G1OW25.°C 
Temperature Range 


Power Derating Curve 
“Higher power type 1/10 W Is available on request. 

“Rated Continuous Working Voltage (RCWV) shall be 
determined from RCWV=VRated power x Resistance value, 
or max. RCWV listed above, whichever is less. 
*““Maximum pulse voltage means the peak of pulse voltage 
(duty ratio: less than 1/4), and shall be the same as the 
maximum test voltage of short-time overload test. 


Rated load (%) 


OF -40 -20 0 20 40 60 80 100 120 140 160 
Ambient temperature (°C) 
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Fixed Resistors 
SMT SIP Resistor Network EXB-H Series 


Explanation of Part Number 


E|(x//B] |H 


- 


Thick flm mounted | |of Pins _ : cau ; a 
resistor SIP type | |Standard No. Code |_ Type of Circuit he first two digits are | Example Godel. Tol. 


Surface | Number i Resistance 
Common Code Circuit Configuration Resistance Value Tolerance 


| ignificant figures of resis- | 330 0: 331 
of pins: E | Bussed significant figures of resis Fo ao +1% 


networks 5 pins, Circuit tance value and the third 09 kQ: 223 +2% 


i 2 
— Qpins __V__| Isolated one denotes the number | 400 KQ: 104 +5% 


Line of zeros following. 
Terminator 


Line Terminator Code Number _ 
Code RAR, 

TO4 220/330 
Other combinations are available 


on request 


Dimensions in mm (not to scale) 


A+0.15 
[A=1.27 (n-1)+2.0] 


Body Length A 
7.08 
8.35 
10.89 
12.16 


n 


0.40+008 


1.27 0.10 EXBH10 
0.65+0.08 


0.04910 | 2.50008 


0.35 min. 


Standard products: 5, 9 pins 


(1) Bar mark with a dot for pin (3) Resistance value 
number 1 The first two digits are 
— significant figures of resistance 
(2) Type of circuits value and the third one 


aaa denotes the number of zeros. 
Circuit configuration 


(4) Date code 


Bussed circuit Year-month 


Isolated circuit 


Line terminator 


Solder resist 


LK ALE Cross jumper line 
v 


Ae EY . 
L/L L222 0.3 to 0.5 


Recommended Land Pattern 
design for reflow soldering only. 


GIL MEM 1 CLL gl AKL 
AT Py 


Blt] b 
ZY) 


SHS 


a 
LA Wald WH 


0.5: 106 0:75 


Surface Mounted SIP Resistor Networks 


01 Panasonic 


Fixed Resistors 


SMT SIP Resistor Network | EXB-H Series 


Packaging Specifications 


Embossed Taping (Standard packing quantity: 3000 pcs./reel) 


Feeding hole bDo Chip pocket 


Pin number 1 is aligned to 
the feeding hole side. 


PARPRURR ft nae AGRO GER 
VALE HBT aes 
aime 


P, Pe Po 
—_—_—_—oO 
Chip component Tape running direction 
Unit (mm) 
sos isan _ ge er A te a aoe 3 
Dimensions 
B A W a E ae ae Ps aD, i; i @D, 


Type 


EXBH5 | 7.48020 a 
16 mm tape 2.4+02 | 16.0203 | 7.5201 | 1,75#01 es 2.0201} 4.0201 | 4,60° | 0.3201 | 3.2mex. | 45min 


EXBH6 | 8./75+#0.20 
EXBH8 | 11.29+0.20 
24mm tape} EXBHO | 12.56#0.20 | 2,440.2 | 24.003 | 14,5201) 1.75201) 4,0#01 | 2.0#01| 4,Q+0.1 pet O0.3#91 | 3.2max. 15min. 


I 


EXBH10 | 13.83+0.20 


L a a I rn i = mt ee ---—— o - —— eee i 


tL os gs — ae . 


Reel 


Unit (mm) 


Tape width OA eB D W T 


16mm 880.072" 100.0*2° 25.0710 16.572 de OS ace 
24 mm 330.072" 100.0*2-° 95 #10 24, 5*20 PLN eee 
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Fixed Resistors 
SMT Mini-Flat Package Resistor Network EXB-M Series 


Features 
¢ High density 
Maximum 28 resistors in one SOIC package 


¢ Low profile 
Maximum height: 2.2 mm 


* High reliability 


¢« Solderable by flow Soldering 
Solderable in 270 °C flow soldering 
¢ Automatic placement 
Placement by same machine as for SOICs 


Specifications Power Derating Curve 


Characteristics Specifications 


Resistance Range Standard 10Q~1MQ: E12 series 


Rated Load (%) 


Resistance Tolerance F: #1%, G #2%, J: #5%(+10 Min., Less than 99 Q) 


6) ‘ 
~60 ~-40 -20 0 20 40 60 80 100 120 140 160 180 


Number of Pins 16 pins (14 pins on request) 


Ambient Temperature (‘C) 


Number of Resistors 4~28 resistors/package 


Power Rating 16 pins 500 mW/package (14 pins 430 mW/package) 


Maximum Rated Continuous 50 V 
Working Voltage* 


Maximum Overload Voltage 100 V 


Teer: Standard: +200 ppm/°C (Special: +100 ppm/°C) “Rated Continuous Working Voltage (RCW/V) shall be 


RCWV=V Power Rating Resistance Value, or max. RCWV 
listed, whichever is less. 


Operating Temperature Range -55°C~4125°C 


Standard Circuits 


isolated Circuits...EXB M16V Common Terminal Circuits... Line Terminator (28 Res.)...EXB M16Y 
e1/16 w/resistor EXB M16P_ e1/32 W/resistor e 1/32 W/resistor 


RJR, 
160/240 
180/390 
220/270 
220/330 
330/390 
330/470 
330/680 
1.3k/3.3k 
3k/6.2k 


ow So oe 


Panasonic 


203 


Fixed Resistors 
SMT Mini-Flat Package Resistor Network EXB-M Series 


Dimensions in mm (not to scale) Construction 


ee 1.90+0.10 
D Protective Coatin 
imension: mm 0.35 +0.10 g 


Ti2s0i2 i222 020+007 Epoxy-molded package 


0.45+0.07 
1.27+0.10 


11.10+0.20 ee Lead terminal 
i- 7 Thick-film resistive element 
eNO ONO __________ Thick-film conductive element 


(1) A dot indicating pin No. 1 —— High temperature solder joint 
(2) Monthly date code 


“———High purity alumina substrate 


Explanation of Part Numbers 


E][x|[B] [m) [ajie) vi |ajjiolis} |e} [| 
yo aa TH o 


Common Number pee Resistance 
Common Code Code of Pins | _ Circuit Configuration _ Resistance Value Tolerance 

Mini-flat 16 Code _ Type of Circuit The first two digits are | Example 

[= | Vo Isolated significant figures of resis- | 330 Q: 331 

ESS iOr 14° ee ee cet Beek 47D 

Networks P = Common tance value and the third 99 kQ: 293 

"PANANET" terminal one denotes the number | 1900 KQ: 104 

ea ea Y Terminator of zeros following. 

(28 Res.) Suffix for 


Special Requirements 
Example: 
Embossed taping: Y 


Terminator Code Number | 
R,/Ro R,/R, 
220/330 330/680 
330/390 1.5k/3.3k 


Tos | 330/470| Tog | 3k/6.2k 


T03 {220/270 


*V (Isolated) and P (Common terminal) only for 
14 pin/package 


Performance Characteristics 


Characteristics Specifications Test Methods 


0) +3 
Thermal Shock +(0.5% + 0.05 Q) max. 5 cycles between -65°5°C and +1259 °C 


+ 


Short Time Overload #(0.25% + 0.05 Q) max.| 5 seconds at 2.5 x rated working voltage (Do not exceed max. overload voltage) 


fe to Soldering #(0.25% + 0.05 Q) max. 10.0+0.5 seconds, dipping in 270+5 °C solder 


a mr 500 hours at 1/10 power rating, 65#2 °C and 90 to 95% relative 
Load Life in Humidity +(0.5% + 0.05 Q) max. humidity (1.5 hours ON, 0.5 hour OFF) 


Load Life #(1.0% + 0.05 Q) max. 1000 hours at rated voltage, 70+2 °C (1.5 hours ON, 0.5 hour OFF) 


Insulation Resistance 10000 MQ min. Measured at 100 V DC. between all pins and package 


Dielectric Withstanding No evidence of arcing 


Voltage or damage. 1 minute at 500 V DC between all pins and package (500 V/s) 


Solderability 95% coverage Test temperature of solder: 230+5 °C. Dwell time in solder: 340.5 s. 


Teer A single vibration having an amplitude of 1.52 mm for 2 hours in each 
Vibration £(0.25% + 0.05 2) max, X, Y, Z directions 20 minutes between 10 and 2000 Hz 


ms 


Terminal Strength *#(0.25% + 0.05 Q) max. 9.8 N (1.0 kgf) for 3045 minutes 


FRR GR A A 
Panasonic 
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Fixed Resistors 
SMT Mini-Flat Package Resistor Network EXB-M Series 


Package Specifications 
Standard Packing Quantity 


Packing Style Paper tape Embossed tape 


Thickness 


2.2mm max. i 2000 ocs./reel 2000 pcs./reel 


Paper Taping Reel for Paper Tape 
EXBM16L) x x XL) 


alan 7 7 oS ( enlAl: 
as Chip component (range) 
allan & Kel hte 
Chip component 


Code Code 


Dimensions 


Dimensions (mm) 


(mm) 


Dimensions 
(mm) 


Reel for Embossed Tape 
EXB M16] x x XY 


Polarization (Pin No. 1) 


Feeding hole Chip pocket 


Tape running direction 


Chip component 


Code A B(16 pins) E Code 


Dimensions 20 11°70 ie) 5 15 ‘00! | Dimensions 


(mm) (mm) 


Code re Code 


Dimensions | 2.0( OC BF Dimensions 
(mm) (mm) 
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Ceramic Resonators 
Leaded 


FFO-EN/GN 


Features 


e Wide range of oscillation frequency: 3.58 to 35 MHz. 


e High accuracy, high stability 
e Initial frequency tolerance: +0.5 % 


e Saves height on P.C.-board (Height: 5 mm max.) 
e Taped version is available for automatic insertion. 


Explanation of Part Numbers 


EGS OW O06 


| | | | Suffix 
CommonCode ——s|_:'|~———sType.—_| |Nominal Osillation | |_ Packaging Style Frequency Tolerance | 
EFO | Ceramic Resonators | | Case Type with | [Frequency Vatomremesy =| [3] 20.3% 
Meee saa es = 2 Terminals _ 4004 4.OMHz C (8.05 MHz min.) 4 +0.5% 
EN | 8.58 to8MHz | [8205 ; 32.0MHz | [TTfapedtype 5 TCC HTOMHOC~™ 
GN | 8.05 to 35 MHz | (Example) |S lLeadFormingTypee} ee 
Ratings and Characteristics 
Type EN 
Part Number 
——_—— —— - ae Oscillation Loop Gain Temperature 
Bulk Type Taped Type Frequency (G) Characteristics 
EFOENS584A4 EFOENS35847T4 3.58 MHz+0.5 % 
. + a ner seer ees : - Lon 
EFOEN4004A4 EFOEN40047T4 4.00 MHz+0.5 % | 
EFOEN4194A4 oe EFOEN41 9474 = _4d9 MHz+0.5 | Maximum frequency 
__EFOENS004A4 ___EFOENS004T4 5.00 MHz+0.5% | 10 dB min drift: +0.1% 
___ EFOEN6004A4 _EFOEN600414 6.00 MHz+0.5 % | (-10 to 60°C) 
EFOEN8004A4 EFOEN8004T4 8.00 MHz+0.5 % 
e Operating Temperature Range: -20 to 60°C Also other frequency tolerances are available; 
e Frequency Drift: 0.38 % max. / 10 years £0.19: 0-2, 50-3 ane £1.07; 
Type GN 
Part Number 
Oscillation Loop Gain Temperature 
Bulk Type Taped Type Frequency (G) Characteristics 
EFOGN1005A4 EFOGN1005T4 10.0 MHz+0.5 % 
EFOGN1205A4 EFOGN1205T4 | 12.0 MHz+0.5 % Maximum frequency 
EFOGN1805A4 ] EFOGN1805T4 18.0 MHz+0.5 % 6 dB min drift: +0.3% 
EFOGN2505A4 EFOGN2505T4 25.0 MHz+0.5 % (-10 to 60°C) 
EFOGNS3205A4 EFOGNG205T4 32.0 MHz+0.5 % 


e Operating Temperature Range: 20 to 60°C 
e Frequency Drift: 0.3 % max. / 10 years 


Also other frequency tolerances are available; 
+0.3 and +1.0%. 
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Ceramic Resonators 
Leaded 


Bulk type 


Oscillation Frequency (kHz) Type 


Date Code 


2-¢0.540.2 


EFOENL JL JL JLIAL) 


5.0 max. 


3.5 min. 


Lead forming type 
EFOENLIUILICISU Oscillation Frequency (kHz) 


2-£0.5070.05 


EFOGNUILICICICLI EFOGNLICICILISL] 

Oscillation Frequency (KHz) Type 
Date Code x 

€ 

E 
2-0.4520.2 0.3401 

4.0 max. 
Test Circuit Diagram 
For Oscillation Circuit For Loop Gain 


oO VC 


Ceramic 
Resonator 


33 pF 


+5 VO 


vl | 0 Resonator 
T.G 


meeemnemmen ©) ‘ ; 2 
Frequency Counter Output I33 pF= 33 pF + ae 
= — 20 dBm pose 
FET probe 
| [Vo 1 MQ min. 
' 2 pF max. 


Frequency IC 


2to8 Mrz uPD 4069UBC 


8.05 to 35 MHz | pPD 74HCU04 
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EFO-EN/GN 


G= 20 log(Vo/V1) 


Panasonic 


Ceramic Resonators 
Leaded EFO-EN/GN 


Typical Characteristics (EFOGN4004A4) 


Temperature Chacteristics Temperature Cycle 


eee 30 minutes, room temp.: 5 minutes ) 
peas 30 minutes, room temp.: 5 minutes 


0.4 
0.2 
=(,2 
ae 


Oscillation Frequency Drift (%} 
Oscillation Frequency Drift (%) 
iC), 


He 
CTA 


Temperature (°C) Cycle 

Dry Heat (80 °C) Cold (-40 °C) 

0.4 0.4 
=, 1,2 = 0.2 
‘a 
> OS 
o fa 
c oy 
© =) 
= 0 o 0 
o o 
. ir 
{4 
C 6 
5 200 % -02 
— o 
2 é 
. 0.4 0.4 

initial 100 500 1000 “Initial 1000 
Time (hours) Time (hours) 


Dimensions for taping in mm (not to scale) 


P EFOENCOOOT 
EFOGNOOOIOT. 


ss =a 
1) T 
= A 5 
Lt 
7 B 
Symbol Dimensions Symbol | Dimensions* 
P V2 0 . A 170 
Po 12.7 EOS B AO 
W 18.0+1.0 C 330 
Wo 6.0 min. — 
= 18.5+05 * Tolerance +3 mm 
bDo 4.0+0.2 
F 5.0204 
e Packing Quantity: 1000 ocs./box 
g Q ¥ a Ah;, Ahe 2.0 max. 
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Ceramic Resonators 
Leaded Built-In Capacitors EFO-EC/GC Series 


Ee ea a aa eA ee NN a Pe ee a SS Pr AP vn Rn en a RSE 
Features 
¢« Wide range of oscillation frequency: 3.58 to 35 MHz. 
¢ No need of capacitors in oscillation circuit 
¢ High accuracy, high stability 
Initial frequency tolerance: 60.5 % 
¢ Excellent temperature characteristics 
frequency drift: 60.1% max. -10 to 60 °C 
¢ Saves height on P.C.-board (Height: 5 mm max.) 
¢ Taped version is avaii..ole for automatic insertion. 


Explanation of Part Numbers 


ENE Ile _il¢| sistas = et oe Ls 


Nominal Osillation 
eBuilt-In Capacitors | [Frequency 
_Type 4004 4.0MHz 
*Case Type with | [3205 | 32.0 MHz 
Z -Terminals (Example) 
Type EC 
3.58 to 8 MHz 
Type GC ; 
8.05 to 35 MHz 


Common Code 


Ceramic Resonators A (8 MHz max) 


C (8.05 MHz min.) 


Ratings and Characteristics 
¢ Type EC 


Part Number 


Oscillation Temperature 


Bulk Type 
EFOEC3584A4 


Taped Type 
EFOEC3584T4 


Frequency 
S00: MAZ+05 76 


‘EFOEC4004A4 


EFOEC4004T4 


4.00 MHz+0.5 % 


EFOEC4194A4 


EFOEC41941T4 


4.19 MHz+0.5 % 


EFOECS004A4 


EFOECS5004T4 


5.00 MHz+0.5 % 


EFOEC6004A4 


EFOEC6004T4 


6.00 MHz+0.5 % 


EFOEC8004A4 


EFOECS8004T4 


e Operating Temperature Range: -20 to 60°C 
e Frequency Drift: 0.3 % max. / 10 years 


¢ Type GC 


Part Number 


Bulk Type 
EFOGC1005C4 


Taped Type 
EFOGC1005T4 


8.00 MHz+0.5 % 


Oscillation 
Frequency 


10.0 MHz+0.5 % 


EFOGC1205C4 


EFOGC1205T4 


12.0 MHz+0.5 % 


EFOGC1805C4 


EFOGC1805T4 


18.0 MHz+0.5 % 


EFOGC250504 


EFOGC250514 


25.0 MHzZ+0.5 % 


EFOGC320504 


EFOGC320514 


32.0 MHz+0.5 % 


Loop Gain 
G 


10 dB min. 


Characteristics 


Maximum frequency 


drift: +0.1% 
(-10 to 60°C) 


Also other frequency tolerances are available; 


+0.1, +0:2,4+0,3 and £1,.0%., 


Loop Gain 
(G) 


6 dB min. 


Temperature 
Characteristics 


Maximum frequency 
drift: 0.3% 
(-10 to 60°C) 


Also other frequency tolerances are available; 
#0.1)20,2;-40.3 and +1.0%. 


e Operating Temperature Range: -20 to 60°C 
e Frequency Drift: 0.3 % max. / 10 years 


[SS See ee hee wee Ra os Seg Deeg LM wee ie Oe aad kB nS ae AK ae he co pene BAN Ae MSD ae TA Reh Oe Ne Bae gh ge I ee IS oh ARN Ee nD ih eo Nina sah | 
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Ceramic Resonators 
Leaded Built-In Capacitors 


EFO-EC/GC Series 


Dimensions in mm (not to scale) 


Bulk Type 
EFOEC IAI 


Oscillation Frequency 
(KHz) Type 


Date Code 


3-40.5+0.2 


EFOGCLIC I ILIC 


Oscillation Frequency 


(kHz) Type 


Date Code 


| 


} 


0.3+01 
40 max. 


Earth Terminal 


35 min. 5.0 max. 


3-0.45+0.2 


Frequency Counter 


Ceramic Resonator 
Type EC/GC 


Panasonic 


e Packing quantity: 4000 pcs./bag 
Lead Forming Type 


EFOEC IIT 


7 Oscillation Frequency 
(KHz) 


3-40.50 £0.05 


EFOGCUULILISU 


85 max 40 may 


For Loop Gain 


oO OUT 
FET probe 


Vo 10 MQ min. 
Ceramic Resonator 2 pF max 
Type EC/GC | 


Frequency IC 


3.98 to8 MHz | pPD 4069UBC 
8.05 to 35 MHz | pPD 74HCU04 
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Ceramic Resonators 


Leaded Built-In Capacitors 


Typical Characteristics (EFOGC4004A4) 


Temperature Characteristics 


(%) 


Oscillation Frequency Drift 


Temperature (°C) 


Dry Heat (80 °C) 


0.4 


Oscillation Frequency Drift (%) 


—0.4 
Initial 


Time (hours) 


Temperature Cycle 


a 30 minutes, room temp.: 5 minutes 
+80°C: 30 minutes, room temp.: 5 minutes 


Oscillation Frequency Drift (%) 


0.4 


Cold (-40 °C) 


Oscillation Frequency Drift (%) 


Dimensions for taping in mm (not to scale) 


0.4 


Time (hours) 


EFO-EC/GC Series 


EFOEC 


IIIT 


EFOGC__ 


eee 


Dimensions 


12.7+1.0 


12.7+0.3 


| 18.0+1.0 


6.0 min. 


| 18.5+0.5 


| 64.0+0.2 


} 


5.0=0.4 


1.5 max. 


Ah;, Ahe 


2.0 max. 


| ¢ Packing Quantity: 1000 pcs./box 


Symbol Dimensions* 
I A 170 

B | 40 

C : 330 


* Tolerance +3 mm 


J 
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Panasonic 


Ceramic Resonators 


Surface Mount _ EFO-N/V/S Series 


Features 
¢ Constructed with ceramic package 


¢ High reliability against soldering heat and mechanical 
stress 


¢ Moisture-proof sealing 

¢ Stable against solvent cleaning 

¢ Designed for reflow soldering 

¢ Flat-bottom plate for better mountings 


e [Type V and §S] (“Built In Capacitors” Type) 
Contributes simplification of oscillation circuits and 
reduces the numbers of circuit parts 


¢ [Type S] 
Low Profile Type (1.8 mm maximum in thickness) 


Explanation of Part Numbers 


Ellete LI [siisiisii4) LJ Lo 


= 
eee cee | 
| ___ Common Gode__| | ___Type 


aim 


Suffix 


Nominal Osillation 


FFO — Chip Type Frequency 
N | For General Purpose 358 x 10* Hz 
V | Built-In Capacitors Type =3.58 MHz Embossed 


Taping 


S | Built-In Capacitors, Low Profile Type 


(Example) 


Ratings and Characteristics 
Type N Ceramic Resonators, Chip Type (For General Purpose) 


Part Number 
aaa ad eae ee Oscillation Loop Gain Temperature 
Bulk Type Embossed Taping Type Frequency (G) Characteristics 
i _EFON3584B5 EFON3584E5 3.58 MHz+0.5% - a BO 7 
EFON4004B5 EFON4O0O4E5 | 4.00 MHz+0.5% 
EFON4194B5 | EFON4194E5 4.19 MHz+0.5% Maximum frequency 
EFON5004B5 I EFONS5004E5 —_ 5.00 MHz+0.5% 10 dB min. drift: +0.3% 
EFON6004B5 EFONGOO04E5 6.00 MHz+0.5% _ (-20 to 80 °C) 
EFON8004B5 EFON8004E5 8.00 MHz+0.5% 
Type V_ (“Built-In Capacitors” Type) 
Part Number 
e Oscillation Loop Gain Temperature 
Bulk Type Embossed Taping Type Frequency (G) Characteristics 
EFOV3584B5_— | EFOV3854E5 3.58 MHz+0.5% 
EFOV4004B5 EFOV4004B5 4.00 MHz+0.5% Maximum frequency 
EFOV4194B5 EFOV4194E5 4.19 MHz+0.5% 10 dB min. drift: +0.1% 
EFOV5004B5 EFOVS004E5 5.00 MHz+0.5% (-10 to 60 °C) 
EFOV8004B5 EFOV8004E5 8.00 MHz+0.5% 


Type S (Built-In Capacitors, Low Profile Type) 


Part Number 


Bulk Type 


Embossed Taping Type 


Oscillation 
Frequency 


Loop Gain 
(G) 


Temperature 
Characteristics 


EFOS3584B5 


EFOS3584E5 


3.58 MHZ+0.5% 


EFOS4004B5 


EFOS4004E5 


4.00 MHz+0.5% 


EFOS4194B5 


EFOS4194E5 


4.19 MHz+0.5% 


EFOSSO004B5 


EFOSSO04E5 


5.00 MHz+0.5% 


EFOS8004B5 


EFOS8004E5 


© Operating Temperature Range: -20 to 80 °C 
Note: Also available are types other than above 
standardproducts in the frequency range of 3.58 to 8 MHz.. 


Please contact us for more information. 


8.00 MHz+0.5% 


10 dB min. 


Maximum frequency 
drift: +0.1% 
(-10 to 60 °C) 
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Ceramic Resonators 
Surface Mount EFO-N/V/S Series 


Dimensions in mm (not to scale) 


Oscillation Frequency 


Date Code 


Terminations 


[Type V] EFOV. JL LILIBE | 


Oscillation Frequency 


Terminations Terminations 


Ceramic Ceramic 
Resonator Resonator 


| Type N G=20 log (Vo/V1) 


Y OUT 
FET probe 
Vo 10 MQ min. 
2 pF max. 


| Frequency IC 
| 3,58 to 8 MHz | uPD 4069UBC 
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Ceramic Resonators 
Surface Mount EFO-N/V/S Series 


Packaging Specifications 
Supplied in bulk or taped & reel packing style 


Standard Packing Quantity Reel 


Style Embossed Taping Bulk 


Quantity 2500 pcs./reel 500 pcs./bag 


Embossed Taping 


Feeding hole 


22.4 max. 


Application Notes 
“Oscillation Frequency 


Please note that the oscillation frequency may drift de- 
pending on the IC used, the type of microprocessor and 
the manufacturer. Please contact us in the event of 
difficulties. 


*Shock Resistance 


This ceramic resonator ts so designed as to endure 
shocks applied when it is dropped onto a wooden plate 
from a height of 1m. However, please note that the 
ceramic element, etc. may be damaged, if the ceramic 
resonator is dealt more severe shocks. Special care shall, 
therefore, be taken in handling it. 


‘Soldering Conditions 


Reflow soldering shall be done at 220 °C for less than 10 
seconds, and peak temperature of 240 °C. (Remark) flow 
soldering method and dip soldering method shall not be 
applied. 


Panasonic 14 


SAW Resonator 
UHF Leaded EFO-H Series 


‘COCOM 


WARNING 


UHF SAW Resonator is capable of fundamental wave 
oscillation, and it is particularly suited for simplification, size 
reduction and stabilization of the circurt, compared with 
conventional LC oscillation and quartz crystal oscillation. 


Features 
e Capable of fundamentai oscillation. 


e Superior temperature characteristics. 


e Suited for circuit simplification, size reduction and 
Stabilization. 


e Wide frequency range: 200 to 7OOMHz (Available for 
requested frequency) 


Explanation of Part Numbers 


Nominal Frequency Material Package Frequency Tolerance 


EFO | Resonator 295 MHz Quartz crystal 
310 MHz Round can type AtoZ | Special 
312 MHz 
318 MHz 
(Examples) 


Typical Characteristics 


Frequency vs. Attenuation 
EFOH3S15MS12 EFOH315MS03 


B) 


NO 
© 
> 
© 


(C2) 
Oo 
10) 
© 


Attenuation (d 


aa) 
= 
Cc 
rs) 
ec 
oo 
=) 
Cc 
© 
= 
<f 


315.0 315 
Frequency (MHz) Frequency (MHz) 


EE a Ne Oe en RD ce oN, She Re re ee, oe Ne ee gen Se et Pe Rl ee ee ng SES SN ee ee i a a, Oe 6 RA oe a ee ee een, ak See We ee a 
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SAW Resonator 
UHF Leaded EFO-H Series 


Ratings and Characteristics 
(2 port type) 


Center Frequency Insertion Loss Loaded Q 


Capacitance 


Temperature 


Part No. 


(MHz) 


(AB) 


(pF) 


Characteristics 


EFOH224MS03 


224.50+0.25 


EFOH295MS03 


295.90+0.25 


EFOH304MS03 


303.8/75+0.250 


EFOHS10MS03 


310.00+0.25 


EFOQH312MS03 


312.00+0.25 


EFOHS15MS03 


315.00+0.25 


EFOH318MS03 


318.00+0.25 


EFOH407MS03 


407.00+0.25 


» EFOH418MS03 


418.00+0.25 


EFOH434MS03 


433.92+0.25 


EFOH458MS03 


498.00+0.25 


«Operating Temperature Range: - 20 to 80°C 


ePhase shift: 180° 


(1 port type) 


ltem 


Part No. 


Resonant Frequency 
(MHz) 


7000 min. 


5000 min. 


Resonant Resistance 
(Q) 


Capacitance 
(DF) 


Maximum 
Frequency Drift: 
-150 to 50 pom/°C 
(-20 to 80°C) 


Temperature 
Characteristics 


EFOQH224MS12 
EFOHS04MS12 
EFOH312MS12 
EFOH315MS12 


224.50+0.25 


303.875 +0.250 
312.00+0.25 
315.00+0.25 


EFOH318MS12 


318.00+0.25 


EFOH418MS12 


418.00+0.25 


EFOQH434MS12 


433.92+0.25 


e Operating Temperature Range: -20 to 80°C 


Dimensions in mm (not to scale) 


Notes @Also available are types other than above standard 
products in the frequency range of 200 to 700 MHz. 


Panasonic 


Note: 1 Input or Output 
2 Output or input 
3 Ground 


Test Circuit Diagram 


SAW Resonator 


eOther frequency tolerances are available. 
Please contact us. 
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Maximum Frequency 
Drift: -150 to 50 ppm 
(-20 to 80°C ) 


Standard measuring voltage: —6 dBm between pins 1 and 2 
(0.112 Vrms) 
S: Standard singnal generator 
(Output impedance 50Q ) 
C: Frequency counter 
DET: Detector 
(Input impedance 50 Q) 


SAW Resonator 
UHF Leaded EFO-H Series 


Performance Characteristics (VHF SAW Resonators) 


Characteristics Test Methods Specifications 
Shock Specimen shall be dropped 10 times onto a 
wooden board from height of 1 m. 
2 (Change after the test shall be within the 
The specified single harmonic vibration shall be | following range) 
anolied to the specimen to each of three per- [2 port type] [1 port type] 
pendicular direction for 1 hour (for totals of 3 eCenterFrequency: eResonant Frequency: 
Vibration hours). +100 pom max. +100 pom max. 
g eAmplitude:0.75 min/single, (1.5 mm/double) e Insertion Loss: #Resonant Resistance: 
= eSweep frequency and its interval: 10 Hz-55 +2 dB max. +5Q, max. 
5 Hz-10 Hz with duration of 1 minute 
S 
Resistance to | Lead wires of the specimen shall be Immersed 
Soldering up to 3 mm from its neck for 5 seconds in a 
Heat solder bath of 850+5°C 
Robustness of | Specimen shall be secured by the body, and 
Terminations the specified force of 10 N(1.02 kgf) shall be No remarkable mechanical or 
(Tensile) applied for 10 seconds in the axial direction of | electrical abnormality. 
lead wires. 
specimen shall be subjected to in an ambient 
Damp Heat of 60*#2°C and 90 to 95 %RH for 500 hours 
(Steady State) | and be stored at room temperature for 1 hour 
before the specified measurements. 
Specimen shall be subjected to in an ambient 
Dry Heat of 85+2C for 500 hours and be stored at (Change after the test shall be within the 
| room temperature for 1 hour before the speci- | following range) 
fied measurements. [2 port type] [1 port type] 
eCenter Frequency: «Resonant Frequency: 
© Specimen shall be subjected to in an ambient +100 pom max. +100 pom max. 
o | Cold of -40+3C for 500 hours and be stored at elnsertion Loss: | «Resonant Resistance: 
E room temperature for 1 hour before the speci- | +2 dB max. +5 max. 
£ fied measurements. 
0 
The specified temperature cycles following 
shall be repeated 100 times, and be stored at 
room temperature for 1 hour before the speci- 
fied measurements. 
Temperature Temperature Period 
Cycle 220 43°C 30 minutes 
Room Temp. 2 to 3 minutes 
80+2°C 30 minutes 
Room Temp. 2 to 3 minutes 
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Light Touch Switches 
Leaded, 6 mm Square 


Features 
* 6x6 mm, body thickness 3.2 mm 
« Push stroke 0.25 mm, clear click feeling 


¢ Wide selection with or without ground terminal, lay- 
down or stand-up type with snap-in terminals 


¢ Wave soldering applicable 


Specifications 


Snap action/Push-ON type SPST 


| Switch Part Circuit Diagram 


Power Rating 20 mA 15 VDC 


Contact Resistance 100 MQ max. 


Insulation Resistance 50 MQ min. (100 VDC) 


Electrical - 
Dielectric Withstanding Voltage 250 VAC for 1 minute 


Bouncing 3ms max. (ON), 10 ms max. (OFF) 
100+40 gf) 


Operating Force 
Mechanical 
Push Stroke 


Operating Life 
Endurance p g 


Operating Temperature 


Explanation of Part Numbers 


Elvi Ql |_| 7 | ites a 


L 


Athes5th Type 7thesth Height Knob color J 


_-| 


PL 5N Type 04 4.3mm (5 mm Type: 4.0 mm) L Blue 
Numeral | 5N Radial Taping OS 5.0 mm White 
O7 7.0mm Black 
O09 9.5mm Red 
Gray 


| 


Packaging Specifications 
Minimum Packaging & 


Product Item Part Numbers Ordering Quantity (pcs) 


EVQ213/214/215 
5N Type Light Touch Switches (Radial Taping) VQ233/234/235 1000 
Lay-down H=5 mm max. 20000 


Others 10000 


5 mm/5N Type Light Touch Switches (Bulk packaging) 


Panasonic 718 


Light Touch Switches 
Leaded, 6 mm Square 5N Type 


Dimensions in mm (not to scale) 


Without ground terminal 
PWB piercing plan (pitch =0.1) 


| 
as : | \ 481.075! 
ee 


Knob height 
0 


EVQ PAC 


With ground terminal 
PWB piercing plan (pitch +01) 


+0.1 


Knob height 


| 0 


EVQ PBC 


No. 3 


PWB piercing plan (pitch +01) Circuit 


t -up t 
Stand-up type pees 


Knob height 


el 
5.8 
6.5 
8.5 


EVQ PFC (Height=4 mm) ; 11 
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Light Touch Switches | 
Leaded, 6 mm Square 5N Type 


Dimensions in mm (not to scale) 
No. 4 


The direction of PF) or © side is randomly settled. 


2 legs 
Radial taping A White 


1.3max. 
Without ground terminal 6.00.3 
ie = 12.741,0 1.3max. 
H=4.3 mm, 5mm, 7 mm, 9.5 mm | | Wem | 


E-E’ Section 


Adhesive tape 
shall not extend beyond 
base paper 


Adhesive tape 


Circuit 


2 | 12.7+0.3 


— 
. 


Q 


ie 
an) 
—#1.0040.05 


PWB piercing plan EIAJ RC-1008 shall be applied for the items not specified here. 


(Operating force) 
EVQ 213 1.0N(100gf) 
EVQ 214 1.3N(130gf) 
EVQ 215 1.6N(160gf) 


2 legs 

Radial taping 

With ground terminal 
H=4.3 mm, 5mm, 7mm, 9.56 mm 16.040. 1.3max. ; 


_12.7+1.0 


Adhesive tape 
shall not extend beyond 
base paper 


Adhesive tape 


20.0+0.5 


#4.0+0.3 


12.72-0,.3 


Copper portion 
2—41.00%0.05 


Operating force 
EVQ 233  1.0N(100gf) 


PWB piercing plan and recommended resist layout (from terminal clinched side) EIAJS RC-1008 shall be applied for the items not specified here. 
EVQ 234 1.3N(130 


EVQ 235 1.6N(160gf) - 
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Light Touch Switches 
Leaded/Surface Mount, 6x3.5 mm Square EVQ-PJ Series 


Features 

* 6x3.5 mm, high density installation and space saving 
¢ Excellent clear tactile feeling 

¢ Auto-dipping applicable 


¢ Excellent soldering heat endurance due to heat- 
resistant resin 


¢ £xcellent mounting efficiency by radial taping package 


Specifications 


Snap action/Push-ON type SPST 


Switch Part Circuit Diagram 


Power Rating 20 mA 16 VDC (50 mA 12 VDC) 


Contact Resistance 100 MQ max. 


Insulation Resistance 100 MQ min. (100 VDC) 


Electrical 
Dielectric Withstanding Voltage 250 VAC for 1 minute 


Bouncing 10 ms max. 
2.4+0.6N (240+60 gf) 
Operating Force 1.6+0.5N (160450 gf) (Standard) 
1.0+0,.5N (100+50 gf) (Low force type) 
Push Stroke 025 57mM 
Push Strength 30 N (3 kgf) min. (Vertical, 1 minute) 


Soldering Heat 5s at 260 °C (2 times max.) 


Mechanical 


Endurance Operating Life SQO000 min. 


Operating Temperature -20 to+ 70 °C 


Explanation of Part Numbers 


E/V)Q = 


4thesth Type | 7thesth Height | Knob color 


Pd 6x3.5 mm Square | 04 4.3mm (5 mm Type: 4.0 mm) Blue 
White 
Black 
Red 
Gray 


Packaging Specifications 

Minimum Packaging & 
Ordering Quantity (pcs) 
| Bulk EVQPJA/PJB/PJC 10000 

6x3.5 mm Square Light Touch Switches Embossed \ EVQPJQ/PJP/PUN 7500 

Radial Taping EVQPJG/PJH/PJJ 20000 


Product Item Part Numbers 
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Light Touch Switches 
Leaded/Surface Mount, 6x3.5 mm Square EVQ-PJ Series 


Dimensions in mm (not to scale) 


4.30.2 3.50.5 | 


EVQ QEC/QED 


/ Color : gray 


Operating force 
1.0 N (100 gf) 
1.6 N (160 gf) 
EVQ PJC | 2.4.N (240 gf) 


PWB piercing plan 


6x3.5 mm Square, SMD 


Operating force 4 
EVQ PJQ | 2.4+0.6 N (240+60 gf) | 


EVQ PJP | 1.6+0.5 N (160+50 gf) =| ZZ 
EVQ PUN | 1.0+0.5 N (100+50 gf) a) ts | BA 


Recommended land layout 


No. 3 


VQ PJQ/PJH/PJJ 
Radial taping 


Gross section F-F' 


Adhesive tape shall not be over 
from base paper. 


x 
1 ; 3 
5.0%02 3.85+0.70 F Adhesive tape E 


Operating force 


: =a . . 
EVQ PUG | 1.0 N (100 gf = | | ! 
EVQ PJH | 1.6 N (160 gf) tial deca | 6.35+0.70 | 12.7£0.3 | 


EVQ PuJ | 2.4 N (240 gf) 


#4.0+0.3 


PWB piercing plan 


Panasonic | 922 


Light Touch Switches 
Surface Mount, 6 mm Low Profile EVQ-QF/QH/PH Series 


Features 
¢ Super thin 2.0 mm height Light Touch Switch 


¢ For flow soldering and reflow soldering and solvent 
washing 


¢ Hermetically sealed 

¢ Tactile feeling 

« Supplied in bulk or tape & reel packing style 
¢ With or without groun: terminal 

¢ Insertion types available 


Product Chart 


Flow Soldering Insertable Ground Terminal Available 


_ iz Eee eae a i een ey + 


Yes Yes (see #4, #5) Yes (standard, see #3) 


No No Yes (by request) 


No No Yes (by request) 


Specifications 


; 20 MA 15 VDC max. 
Power Rating 10 pA 2 VDC min. 


Contact Resistance 100 MQ max. 


ae = = a 
Electrical Insulation Resistance 50 MQ min. (100 VDC) 


Dielectric Withstanding Voltage 250 VAC for 1 minute 


3 ms max. (ON) 
Bouncing 10 ms max. (OFF) 


Operating Force 1.3+0.4 N (1380+40 gf, 1.6+0.5 N (160450 gf), 2.6+0.6 N (260+60 gf) 
Push Stroke 0525 2051.7 


Mechanical 


Operating Life 100000 min. 


Endurance Operating Temperature -20 to + 70 °C (45 to 85% RH) 


Storage Temperature -40 to +85 °C 


Explanation of Part Numbers 


Ev a | IL 


Common code 


4th-sth Shape | | 6th | Construction-Packing | Height of the switch from 
QF | | mounting surface. 
Surrace Mount Unit: mm (O2=2 mm) 


tee Light Touch Switch 
PH 


I 
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Light Touch Switches 
Surface Mount, 6mm Low Profile 


EVQ-QF/QH/PH Series 


Dimensions in mm (not to scale) 


Surface mount 
for Flow/Reflow soldering 
Without ground terminal 


EVQ QFA02K (Bulk) 
EVQ QFVO02K (Taping) 


Surface mount 
for Flow/Reflow soldering 
With ground terminal 


EVQ QFDO2K (Bulk) 
EVQ QFU02K (Taping) 


No. 3 


Insertion type 
(PWB thickness 0.8 to 1.6 mm) 


EVQ QFRO2K 


No. 4 


Insertion type 
(PWB thickness 0.8 mm) 


EVQ QFQ02K 


Panasonic 


z 


fi 
oO 
$3.8 
13 
B 


an KE: 


ea ° 
a 7 
©] Circuit | 
0x02 | | diagram} 


2.0+0.213.0+0.3 PWB piercing plan (pitch+0.1) 


PWB piercing plan (pitch. 1) 
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Light Touch Switches 
Surface Mount, 6 mm Low Profile with Knobs EVQ-QF/QH/PH Series 


No. 5 


With knob 

Surface mount 

for Reflow soldering 
without ground terminal 


: fe 
| { \ _ VA 277 spate 
Notes: : 7 | | . LAS aa 
1. Washable in solvents | | an 
2. With ground terminal types 
available 


\ 
\ Recommended land layout 


* for ground terminal only 


EVQ PHC, PHP , 
EVQ PHF, PHV mig 
EVQ PHQ, PHU Circuit 


With knob 

Surface mount 

for Reflow soldering 
without ground terminal 


Notes: 

1. Non-washable in solvents 

2. With ground terminal types 
available 


\ 
\ Recommended land layout 


* for ground terminal only 


Part No. Hmm 
01 2 


EVQ QHC, QHP 7 ; 
EVQ QHF, QHV ices eee eee 


EVQ QHQ, QHU 033.4 


coe ce ane ine gi he ae ee wwe Be ae Re peg orate ae Le ae, Ee eee eA ee en ey, Oe Se Syed Poca tans on KP es Wn PR I a as ey RAE Des Pk Ps le CoN ln, GL SE CLE Ia a wale eg aN em el 
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Light Touch Switches 
Surface Mount, 6 mm Ultra Low Profile EVQ-PA1 Series 


Features 
¢ Super thin switch (1 mm) with excellent click 
feeling 


¢ For Reflow soldering 


Specifications 


, 20 mA 15 VDC max. 
Power Rating 10 pA 2 VDC min. 


Contact Resistance 100 MQ max. 


Electrical Insulation Resistance 50 MQ min. (100 VDC) 


Dielectric Withstanding Voltage 250 VAC for 1 minute 


3 ms max. (ON) 
Bouncing 10 ms max. (OFF) 


Operating Force 1.6+0.5 N (160450 gf) 
Push Stroke 0.25 *64mm 
Operating Life 100000 min. 
Endurance Operating Temperature -10 to + 70 °C (45 to 85% RH) 


Mechanical 


Storage Temperature -40 to +60 °C (in embossed taping package) 


Note: Non-washable 


Dimensions in mm (not to scale) 
No. 1 


EVQ PA1 


Circuit 
PWB piercing plan 


Common code 


vig) PVA; A 
7 


L 
(6th | Construction-Packing | Height of the switch from Knob color 


mounting surface. 
” 7 K Black 
Unit: mm (02=2 mm) W + White 
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Light Touch Switches 


General Information - Surface Mount Type Taping/Packaging Specifications 
a EE a io LT ie eg = We eo Bs, ee en 
Packaging Specifications Standard soldering method 

Standard Packing Quantity Flow soldering 


Item __ Conditions 
K3822V (by Tamura) 

Specific gravity : 0.84 
Time e250.0-5 


Style | _ Embossed Taping | 
| Inner} Outer Bulk 
: | _ carton carton ; - 
EVQPA1_ | 1.0mm 1.0mm __ |} 1000 pcs | 4000 pes/pack 
EVQQF i | 2.0mm or 20000 pcs.” 


Type Height Thickness 


Application 
flux 


EVOPH | 3imm) “2 ™ | ano pos | 


2.0mm ae 1000 pcs/pack 
EVQQH =| 25mm | 2.5m/3.1m P 

or 10000 pcs 
3.1mm 


EVQPU | 4.3mm 3.5mm oe 


Soldering Temperature : normal temperature 
process Flux method : Foam flux 


Preheat 1100 to 120°C, 60s 
Temperature s 2OUrO CS 
| Time > 5S max. 
Freon TES (by Mitsui)*Substitute 
Cleaning Cleaning Liquid temperature : 42+2 °C 
process Time ; 2min max. 
Cleaning method : Only dip in a liquid 


Soldering 
1500 pcs/pack ; 


*ODC's controlled under Montreal Protocol are subject to termination 
earlier than the year of 2000. 


. Notes: 
Embossed Taping 1. Put the switch in to the pre-heat oven within 10 seconds after the 
flux process. 
2. Cleaning should be done after the temperature of the switch 
becomes normal. 


Reflow Soldering 


Conditions 


| Set the surface of PWB at 180 °C in 2.5+0.3 minutes after 
it is put into the preheat or chamber oven. 


Set the surface of switches at 240 °C in 10£0.5 seconds 
after put into soldering oven. 


Note: In case you solder in other ways, please consult with our 
salesman. 


chip component 


Part Nos. | Height te 
EV@:PA. | 16 Lo 6202 
EVQ QF 2.0 [2,520.2 
EVQ:OR. -). -2.0/2:573a4l 12,020:3 1.75+0.10| 8.040. 0.30+0.05} 3.3+0.2 
EVQ PH cm |__3.3+0.2 
EVQ PJ 4.3/5.0 4.5/5.3+0.2 


Reel 
A B G D E W ga t r 
+ + 4 
an @178.0+2.0 5O min. 13.0+0.5 @21+1 2.0+0.5 a 14.0+1.5 — 1.0 to 2.0+0.5 1.0+0.5 
@370.0+2.0 17} 11] il 17] lf So H u 
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"ZNR" Transient/Surge Absorbers 7 
General Purpose ERZ-C(D) Series 


Features 
e Fast response to rapidly rising surge voltage 
e High performance clamping voltage characteristics 
e Broad products range: 
Varistor voltage: 18V to 1.8 kV 
e UL and CSA recognized models are available 


Explanation of Part Numbers (Type D) 


ER Z| D 


Vice wee | 


Common Code Element Dia. Type Tolerance Varistor Voltage | Suffix 


ZNR Transient/ D | D Type K | +10% The first two digits ° an 
ERZC | Surge Absorbers | S | Special are significant figures | recognized 

(C Series) and the third one UL and CSA 
denotes the number recognized 
of zeros following. 


Reference Guide to Standard Products (Type D) 


Maximum 

Maximum Varistor Clamping Voltage Maximum Peak Current 

Allowable Voltage” @ Test Current Energy (8/20 S) 
Voltage (8/20 ms) (J) | 


1 times 2 times 


ACrms(V) DCW) (V) Vxa (V) 10/1 000s 


ERZCOSDK180 40 0.4 
ERZCO7DK180 36 0.9 
ERZC10DK180 36 2.1 
ERZC14DK180 4.0 
ERZC20DK180 11 


ERZCO3DK220 ae 
ERZCOSDK220 0.5 
ERZCO7DK220 ; ‘Asal 
ERZC10DK220 25 
ERZC14DK220 5.0 
ERZC20DK220 14 


ERZCO3DK270 aa 

ERZCOSDK270 0.6 
ERZCO07DK270 
ERZC10DK270 
ERZC14DK270 
ERZC20DK270 


ERZCOSDK330 
ERZCO07DK330 
ERZC10DK330 
ERZC14DK330 
ERZC20DK330 


ERZCO3DK390 
ERZCOSDK390 
ERZCO7DK390 
ERZC10DK390 
ERZC14DK390 
ERZC20DK3890 


4 
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“ZNR” Transient/Surge Absorbers 
General Purpose ERZ-C(D) Series 


Maximum 
Maximum Varistor Clamping Voltage Maximum Peak Current 
Part No. Allowable Voltage” @ Test Current Energy (8/20 ws) 
Voltage (8/20 js) (J) 5 
1 times 2 times 
L he : 
ACrms(V) DC(V) (V) Vxa (V) lo(A) 10/1000,us 2ms (A) (A) 
f.. + — : 1 al Ao 

ERZCO5DK470 104 1 2a 10 100 | 50 
ERZCO/7DK470 93 20 2.5 1.8 250 125 
ERZC10DK470 30 38 47(42-52) 93 s) 50 4.5 500 250 
ERZC14DK470 93 10 10 8.5 1000 500 
ERZC20DK470 { i 93 20 ume) it 30 I 2000 | 1000 
ERZCO5DK560 123 1 Vac) 1,0 100 50 
ERZCO/7DK560 110 20 3.1 2.2 250 125 
ERZC10DK560 35 A5 56(50-62) 110 5 7.0 oho) 500 250 
ERZC14DK560 110 10 ah 10 1000 500 
ERZC20DK560 | | { 110 20 | 41 | She) \ 2000 Ir 1000 
ERZCO5DK680 150 1 16 ees 100 50 
ERZCO7DK680 135 200 3.6 2) 250 125 
ERZC10DK680 40 56 68(61-75) 135 5 8.2 6.5 500 250 
ERZC14DK680 135 10 14 12 1000 500 
ERZC20DK680 [ | LL 135 20 | 46 | 40 i 2000_ | 1000 
ERZCO3DK820 145 25 — 0.68 200 100 
ERZCO5DK820 145 5 2.5 17 400 200 
ERZCO7DK820 $30 10 eno) Cvs) 1200 600 
ERZC10DK820 50 65 82(74-90) 135 25 12 8.0 2500 1250 
ERZC14DK820 1:35 50 oe 14 4500 2500 
ERZC20DK820 | 135 100 Goer at | 6500 L A000 
ERZCO5DK101 175 5 3.0 2.0 400 200 
ERZCO7DK101 165 10 6.5 4.0 1200 600 
ERZC10DK101 60 85 1 00(90-1 10) 165 25 15 10 2500 1250 
ERZC14DK104 165 50 28 18 4500 2500 
ERZC20DK101 OS 100 45 30 6500 4000 
ERZCO3DK121 210 2.5 a 1.0 200 100 
ERZCOS5DK121 210 5 40 2.5 400 200 
ERZCO/7DK121 200 10 fies: 0.0 1200 600 
ERZC10DK124 795 100 420(108-132) 200 25 18 Te 2500 1290 
ERZC14DK121 200 50 32 20 4500 2500 
ERZC20DK1 21 200 100 55 40 6500 4000 
ERZCO5DK151 260 5 4.8 3.0 400 200 
ERZCO7DK151 250 10 9.7 6:5 1200 600 
ERZC10DK151 95 125 150(135-165) 250 25 Ze 16 2500 1250 
ERZC14DK151 250 50 40 20 4500 2500 
ERZC20DK151 | if 250 | 100 70 i 50 6500 | 4000 
ERZCO5DK201 355 5 6.5 4.0 400 200 
ERZC07DK201 340 10 13 10 1200 600 
ERZC10DK201 130 170 200(1 85-225) 340 20 30 20 2500 1250 
ERZC14DK201 340 50 Of Sie) 4500 2500 
ERZC20DK201 | 340 100 | 95 70 | 6500 | 4000 
ERZCOS5DK221 380 5 70 4.5 400 200 
ERZCO/7DK221 360 10 14 10 1200 600 
ERZC10DK221 140 180 220(198-242) 360 20 32 23 2500 1250 
ERZC14DK22 4 360 50 60 AO 4500 2500 
ERZC20DK221 | | 360 100 | 100 | To 6500 4000 
ERZCO38DK241 A415 20 — 20 200 100 
ERZCO5DK241 A15 5 8.0 5.0 400 200 
ERZCO/7DK244 150 200 240(2 16-264) 395 10 19 10 1200 600 
ERZC10DK241 395 25 35 25 2500 1250 
ERZC14DK241 395 50 63 AO 4500 2500 
ERZC20DK241 i | 395 100 | _108 | 80 6500 | 4000 
ERZCO5DK271 475 5 8.5 6.0. | 400 200 
ERZCO7DK271 A55 10 18 Viz 1200 600 
ERZC10DK27 14 EW ee: 225 270(247-303) A455 25 40 30 2000 1250 
ERZC14DK27 1 455 50 70 50 4500 2500 
ERZC20DK27 1 | | 455 100 eer 90 6500 4000 
ERZCO5DK361 620 5 10 7.5 AQO 200 
ERZCO7DK361 595 10 25 is 1200 600 
ERZC10DK361 230 300 360(3824-396) 595 25 47 35 2500 1250 
ERZC14DK361 595 50 93 65 4500 2900 
ERZC20DK361 595 100 163 120 6500 4000 
ERZCO5DK391 675 5 42 8.0 400 200 
ERZCO7DK391 650 10 20 ey 1200 600 
ERZC10DK391 250 320 390(351 -429) 650 20 60 40 2500 1250 
ERZC14DK391 650 50 100 70 4500 2500 
ERZC20DK391 650 100 180 130 6500 4000 
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“ZNR” Transient/Surge Absorbers 
General Purpose ERZ-C(D) Series 


Maximum 

Maximum | Varistor Clamping Voltage Maximum Peak Current 

Allowable Voltage” @ Test Current Energy (8/20 ys) 
Voltage (J) 


1 times 2 times 


L 


| ACrms(V) (V) 


ERZCO5DK431 
ERZCO7DK431 
ERZC10DK431 275 430(387-473) 
ERZC14DK431 
ERZC20DK431 
ERZCO5DK471 
ERZCO7DK471 
ERZC10DK47 1 470(423-517) 
ERZC14DK471 
ERZC20DK471 


ERZC10DK621 
ERZC14DK621 620(558-682) 
ERZC20DK621 
ERZC10DK681 
ERZC14DK681 680(61 2-748) 
ERZC20DK681 
ERZC10DK7514 
ERZC14DK751 750(675-825) 
ERZC20DK751 
ERZC10DK7814 
ERZC14DK781 780(702-858) 
ERZC20DK781 
ERZC10DK821 
ERZC14DK821 820(738-902) 
ERZC20DK821 
ERZC10DK914 
ERZC14DK91 4 910(819-1001) 
ERZC20DK91 4 
ERZC10DK102 
ERZC14DK102 1000(900-1 100) 
ERZC20DK102 
ERZC10DK112 
ERZC14DK112 1100(990-1210) 
ERZC20DK112 
ERZC14DK182 
ERZC20DK182 1800(1 620-1980) 


¢ Operating Temperature Range:40 to 85 °C 
e Storage Temperature Range: 40 to 125 °C 
* Varistor Voltage: 3 and 5 Series -Vo.imA 


Rated Power 7,10,14, 20 SeriesV1 ma 


Part No. Rated Power (W) Part No. Rated Power (W) Part No. Rated Power (W) 


ERZCOSDK220-390 0.004 ERZC14DK1 80-680 0.1 ERZCO/DK820-47 1 0.25 
ERZCOSDK180-680 i 0.01 ERZC20DK1 80-680 0.2 ERZC10DK820-112 0.4 
ERZCO/7DK180-680 0.02 ERZCO3DK820-241 0.04 ERZC14DK820-182 0.6 


+ 


ERZC10DK1 80-680 0.05 ERZCOSDK820-471 0.1 ERZC20DK820- 182 1.0 


ULand CSA Recognized 
Related Standards 


Standard No. UL1414 UL1449 UL4970 CSA Class 2221 01 


Across-The-Line Transient Voltage Secondary Protectors Accessories and Parts 
Components Surge Suppressors for Communication For Electronic Products 
(Varistors) Circuit e Varistor for Across-The- 


Line use as transient 
Protection on 120Vac 
nominal system 


File Mo. E62674 Vol. 5, 10 E86821 Vol. 1 E134178 Vol. 1 LR-92226 
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“ZNR” Transient/Surge Absorbers 


General Purpose 


UL and CSA Recognized Components, and The AC Rated Voltage. 


Part Number 


Max. Allowable Voltage 


Rated Voltage (Vrms) 


ERZ-C(D) Series 


~UL1414 


UL1449 


CSA (class 2221 01) 


ERZCOSDK820U. sd: 


ERZCO7DK820U 
ERZCO9DK820U 
ERZC10DK820U 
ERZC14DK820U 
ERZO20DK820U 


50 


ERZCOSDK101U 
ERZCO/7DK101U 
ERZCO9DK101U 
ERZC10DK101U 
ERZC14DK101U 
ERZC20DK101U 


60 


65 


(Not Applicable) 


45 


(Not Applicable) 


85 


(Not Applicable) 


ete) 


(Not Applicable) 


ERZCOSDK121U 
ERZCO/7DK121U 
ERZCO9DK121U 
ERZC10DK121U 
ERZC14DK121U 
ERZC20DK121U 


és 


100 


ERZCO5DK151U 
ERZCO/7DK151U 
ERCZO9DK151U 
ERZC10DK151U 
ERZC14DK151U 
ERZC20DK151U 


95 


125 


(Not Applicable) 


68 


(Not Applicable) 


(Not Applicable) 


86 


(Not Applicable) 


ERZCOSDK201i 
ERZCO/7DK201 
ERZCO9DK2011 | 
ERZC10DK201 
ERZC14DK201 
ERZC20DK201 | 


130 


170 


125 


118 


118 


ERZCOSDK22 1 
ERZC07DK22 11 
ERZCO9DK22 1 
ERZC10DK221\_ 


ERZC14DK221 
ERZC20DK221 


140 


180 


125 


127 


IZ 6 


ERZCO5DK241.4 
ERZCO/7DK241 
ERZCO9DK24 1 
ERZC10DK241_ 
ERZC14DK241- 
ERZC20DK241 


150 


200 


125 


136 


136 


ERZCO5DK27 11 
ERZCO7DK271 
ERZCO9DK27 1"! 
ERZC10DK27 1! 
ERZC14DK27 115 
ERZC20DK27 1 


175 


225 


125 


159 


|: Suffix U for UL recognized components 
“W” for UL and CSA recognized connponents 


159 


221. 
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“ZNR” Transient/Surge Absorbers 
_ General Purpose ERZ-C(D) Series 


SRR ST EE a ee A a a Ne PN TE SO TEA 
UL and CSA Recognized Components and The AC Rated Voltage 


Max. Allowable Voltage Rated Voltage (Vrms) 


Part Number ' 
ACrms (V) f DC (V) UL1414 i UL1449 | CSA (class 2221 01) 


ERZCOS5DK361 


ERZCO7DK361L 
ERZCO9DK3610 
ERZC10DK361- 
ERZC14DK3610 
ERZC20DK361 
ERZCO5DK391F 
ERZCO7DK391- 
ERZCO9DK391l2 
ERZC10DK391C1 250 320 425 907 207 
ERZC14DK391 
ERZC20DK391 [ | | : 
ERZCO5DK431 

ERZC07DK431C1 
ERZCO9DK431— 
ERZC10DK431— 275 350 125 250 250 
ERZC14DK431- 
ERZC20DK4310 
ERZCOS5DK471(- 
ERZCO7DK47 1. 
ERZCO9DK471!— 
ERZC10DK4710 300 385 125 272 272 
ERZC14DK4710 
ERZC20DK471-1 
ERZC10DK621[_ 
ERZC14DK6210) 125 350 350 
ERZC20DK621l 
ERZC10DK681l1 
ERZC14DK681 125 381 381 
ERZC20DK681- 
ERZC10DK751(_ 
ERZC14DK751(_ 425 418 418 
ERZC20DK751 
ERZC10DK781"_ 
ERZC14DK7810 425 440 440 
ERZC20DK781 
ERZC10DK821 
ERZC14DK821(- 125 463 463 
ERZC20DK821- 
ERZC10DK9110 
ERZC14DK91 10 425 500 500 
ERZC20DK91 1 
ERZC10DK102U1 
ERZC14DK102C 125 568 568 
ERZC20DK102 | 
ERZC10DK112 
ERZC14DK112 425 600 600 
ERZC20DK112 
ERZC14DK182 
ERZC20DK182 


230 300 125 209 209 


Ee 


L 


Pose p elt ol 


125 600 600 


L! : Suffix U for UL recognized components 
“W” for UL and CSA recognized connponents 
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“ZNR” Transient/Surge Absorbers 
General Purpose 


3 Series Dimensions in mm (not to scale) 


ERZ-C(D) Series 


Part No. L Shape and Dimensions 
ERZCO3DK220 ZI 7 
ERZCO3DK270 

na © 

ERZCO3DK390 1.5+10 | emer 

oa of part No. = 

$0.6 E 
ERZCO3DK820 = 
ERZCO3DK121 
ERZCO3DK241 DOtAO 
5 Series Dimensions in mm (not to scale) 

Part No. | D max. Tmax. | W H max. L Shape and Dimensions 
ERZCO5DK180 
ERZCO5DK220 
ERZCO5DK270 
ERZCO5DK330 
ERZCOS5DK390 | 7 45 5.0+1.0 10.0 1.5410 9 
ERZCO5DK470 ee oo 
ERZCO5DK560 
ERZCO5DK680 
ERZCOSDK820_| al | 
ERZCO5DK101 4.7 1.6+1.0 
ERZCOS5DK1 21 | 48 Loto 7 
ERZCO5DK151 5.0 2041.0 € 
ERZCO5DK201 5.2 2.0+1.0 S 
ERZCO5DK221 3:0 2.1+1.0 ie 
ERZCO5DK241_| 70 | 54 50+10 10.0 2.2+1.0 
ERZCO5DK2 71 5:6 2A tO 
ERZCO5DK361 6.2 | S010 
ERZCO5DK391 | 6.4 890470 
ERZCO5DK431_| 6.7 3.5+1.0 
ERZCO5DK47‘1 7.0 3.8+1.0 


7 Series Dimensions in mm (not to scale) 
Part No. 


Shape and Dimensions 


ERZCO7DK180 | 
ERZCO7DK220 | 
ERZCO7DK270 
ERZCO7DK330 
ERZCO7DK390_| 
ERZCO7DK470 

ERZCO7DK560 


ERZCO7DK680 


| 


ERZCO7DK820 _ 
ERZCO7DK101 | 


ERZCO/7DK121 
ERZCO7DK151 
ERZCO7DK201 


ERZCO/7DK221 


ERZCO7DK241 


ERZCO/7DK271 


ERZCO7DK361 
ERZCO/7DK391 


ERZCO/7DK431 


ERZCO/7DK471 


233 
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“ZNR” Transient/Surge Absorbers 
General Purpose ERZ-C(D) Series 


10 Series Dimensions in mm (not to scale) 


Part No. | ; Shape and Dimensions 


ERZC10DK180 
ERZC10DK220 
ERZC10DK270 
ERZC10DK330 
ERZC10DK3890 
ERZC10DK470 
ERZC10DKS560 
ERZC10DK680 
ERZC10DK820 
ERZC10DK101 
ERZC10DK1 21 
ERZC10DK151 
ERZC10DK201 
ERZC10DK221 
ERZC10DK241 
ERZC10DK271 
ERZC10DK361 
ERZC10DK391 
ERZC10DK431 
ERZC10DK47 1 
ERZC10DK62 1 
ERZC10DK881 
ERZC10DK751 
ERZC10DK781 
ERZC10DK821 
ERZC10DK911 
ERZC10DK102 
ERZC10DK112 


25.0 min. 


14 Series Dimensions in mm (not to scale) 


Part No. Shape and Dimensions 


ERZC14DK180 
ERZC14DK220 
ERZC14DK270 
ERZC14DK330 
ERZC14DK390 
ERZC14DK470 
ERZC14DK560 
ERZC14DK660 
ERZC14DK820 
ERZC14DK101 
ERZC14DK1 21 
ERZC14DK151 
ERZC14DK201 
ERZC14DK221 
ERZC14DK241 
ERZC14DK27 1 
ERZC14DK361 
ERZC14DK391 
ERZC14DK431 
ERZC14DK471 
ERZC14DK621 
ERZC14DK681 
ERZC14DK751 
ERZC14DK781 
ERZC14DK82 1 
ERZC14DK911 
ERZC14DK102 
ERZC14DK112 *W2 

ERZC14DK182 19.02 1:0" 
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“ZNR” Transient/Surge Absorbers 
General Purpose ERZ-C(D) Series 


20 Series Dimensions in mm (not to scale) 
Part No. Shape and Dimensions 


ERZC20DK180 
ERZC20DK220 
ERZC20DK270 
ERZC20DK330 
ERZC20DK390 
ERZC20DK470° 
ERZC20DK560 
ERZC20DK680 
ERZC20DK820 
ERZC20DK101 _ 
ERZC20DK121 
ERZC20DK151 | 
FRZC20DK201 | 
ERZC20DK221 | 10.0+10 
ERZC20DK241 
ERZC20DK27 1 
ERZC20DK361 
ERZC20DK301 
ERZC20DK431 
ERZC20DK471 
ERZC20DK621 
ERZC20DK681 
ERZC20DK751 
ERZC20DK781 | 
ERZC20DK821 _ 
ERZC20DK91 1 
ERZC20DK102 
ERZC20DK112 “We 
ERZC20DK182 : 15.0+1.0* 


25.0 min. 


- 


Performance Characteristics (Electrical) 


Characteristics Test Methods/Description specifications 


Standard Test Environmental conditions under which every measuring is done without 
Condition doubt about the measuring results. Unless specially specified, 
temperature, relative humidity are 5 to 35 °C, 45 to 85 % RH. 


The voltage between two terminals with the specified measuring current 
Varistor Voltage CmA DC applied is called Vc or VCmA. The measurement shall be made 
as fast as possible to avoid heat affection. 


Maximum Allowable The maximum sinusoidal HMS voltage or maximum DC voltage that can 
Voltage be applied continuously in the specified environmental temperature range. 


The maximum voltage between two terminals with the specified standard 
impulse current (8/20 us) illustrated below applied. 


Crest value 


Clamping Voltage : To meet the 
specified value. 


935 Panasonic 


“ZNR” Transient/Surge Absorbers 


General Purpose - ERZ-C(D) Series 
Performance Characteristics (Electrical) 
Characteristics Test Methods/Description Specifications 
an 
The maximum power that can be applied at the specified ambient 
Rated Power | _ temperature. 
Maxi : The maximum energy within a varistor voltage change of =+10% when : To meet the 
aU NeIy one impulse of 2 ms or 10/1000 Ls is applied. specified value 
Maximum The maximum current within a varistor voltage change of +10% when 
Peak Current 2 times the standard impulse current (8/20 jus) applied two times with an interval 
ithstanding of 5 minutes. 
Surge 1 . a 
Current 4 time The maximum current within a varistor voltage change of +10% when 
the standard impulse current (8/20 us) is applied one time. | 
Temperature Coefficient Vc at 85°C —- Ve at 25°C — 1. : 
of Varistor Voltage Vo at 25°C X BOX 100 (%/C) 0 to -0.05 %/°C max. 
Capacitance | Capacitance shall be measured = : kHz+ 10%, 1 Vrrns max. (1 MHz +10% 
I below 100 pF), O V bias and 202°C. Times 
piscinationieacior Dissipation Factor shall be measured at 1 kHz 10%,1Vrms max. specified value. 
(1 MHz 10%below 100 pF), 0 V bias and 202°C. 
r 
The specified voltage shall be applied to both terminals of the specimen 
connected together, with metal foil closely wrapped around its body for 1 
minute. Electrical breakdown shall be examined. 
Withstanding Voltage — 
(Body Insulation) Classification Test Voltage No breakdown 
(Nominal varistor voltage) (AC) 
Vo.1 mA, V1 mA<330 V 1000 Vrms 
Vo.ima, Vima>330 VV |: 1500 Vrms 
The change of Vc shall be measured after the impulse listed below is applied 
10000 times continuously with ten second intervals at room temperature. 
Sis ERZCO8DK220 to ERZCOSDK390 O2A (2ms) 
erieS = 
ERZCO3DK820 to ERZCO3DK241 8A (8/20 us) 
ee ERZCO5DK180 to ERZCO5DK680 0O5A (2ms) 
eries 
ERZCO5DK820 to ERZCOSDK471 20A_ (8/20 ps) 
Impulse Life (T) sees |  ERZCO7DK180 to ERZCO/7DK680 18A  (8/20yus) | AVCmA/VCmA 
eries natn 
| ERZCO7DK820 to ERZCO7DK41 1 | 50A (8/20 ys) =+10% 
eee ERZC10DK180 to ERZC10DK680 SOA (8/20 ws) 
erles if 
ERZC10DK820 to ERZC10DK112 100A = (8/20 ps) 
ee ERZC14DK180 to ERZC14DK680 | 75A_ (8/20 ps ) 
eries 
ERZC14DK820 to ERZC14DK182 | 150A (8/20 ps) 
nye ERZC20DK180 to ERZC20DK680 120A (8/20ps) | 
eries 7 —r a 
: ERZC20DK820 to ERZC20DK182 | 200A _ (8/20 us) 
The change of Vc shall be measured after the impulse listed below is applied 
100000 times continuously with ten second intervals at room temperature. 
[ mes a ERZCO3DK220 to ERZCO3DK390 0O.18A (2ms) 
eries | = 
| ERZCO3DK820 to ERZCO3DK241 6A (8/20 ps) | 
Bees ERZCOS5DK180 to ERZCOSDK680 | 045A (2ms) 
eries | _| 
| ERZCOSDK820 to ERZCO5DK471 4A (8/20 us) 
ee | ERZCO7DK180 to ERZCO7DK680 | 12A (8/20 ps) AVCmA/VCmA 
eries i 
Impulse Life ( IT ) E | ERZCO7DK820 to ERZCO/7DK471 | 385A (8/20 us) =+10% 
“| 
ean | ERZC10DK180 to ERZC10DK680 35A (8/20 ps) 
eries | 
| | ERZC10DK820 to ERZC10DK112 70A_— (8/20 ws) 
ve ERZC14DK180 to ERZC14DK680 45A_ (8/20 us) 
eries 
ERZC14DK820 to ERZC14DK182 90A (8/20 ps) 
50 Sar ERZC20DK180 to ERZC20DK680 55 A (8/20 us) 
eries 
ERZC20DK820 to ERZC20DK182 100A (8/20 ys) 


Note: Varistor Voltage change of forward direction shall be measured in the test of uni-pole surge life and DC load life. 


Panasonic 136 


“ZNR” Transient/Surge Absorbers 
General Purpose ERZ-C(D) Series 


Explanation of Part Numbers -(Crimped Leads) 


ziic}] LIL} MM LI 
| ae ‘= = 


Common Code Element Dia. Type Tolerance | | Varistor Voltage | 


ERZC | ZNR bd Smm V Crimped Lead K | +10% The first two digits are significant 
(C Series) b 7mm Type figures and the third one denotes 
@ tom aa the number of zeros following. 


ob 14mm | 


Dimensions in mm (not to scale) 


[Crimped Leads Type] 


*“T” and “L” dimensions can be 


| | found in relevant ZNR Product 
Specifications 


ro) 
ag oe 

L 
5 Series 7 Series 10 Series 14 Series 


A max. | Varistor Voltage 
Amex 50 Nima UO 260 t0 470 | 


Crimped Leads Type 


D max. 
K 


Taped ZNR's 
Explanation of Part Numbers (Crimped Leads and Taped) 


ER 


Suffix 


[ 


Common Code Element Dia. Packaging Style Tolerance Varistor Voltage 
Taped ZNR db omm V | Flat Box | K | +10% The first two digits are significant 
bd 7mm W| Reel figures and the third one denotes 
6 9mm the number of zeros following. 


ERZqTe 


cen ee 


| Common Code Element Dia. Type - | Tolerance | L Varistor Voltage” 
| Taped ZNR ae Box = EIAJ The first two digits are significant 


bs 


|B 


Universal figures and the third one denotes 
the number of zeros following. 


* Tolerance: +10% (K) 


Reel B 


937 Panasonic 


“ZNR” Transient/Surge Absorbers 
General Purpose ERZ-C(D) Series 


Dimensions in mm (not to scale) 


[Crimped Leads and Taped] 


Symbol Dimensions 


12.7+1.0 
12.740.3 
3,850.70 
6,351.30 
0.602928 
5.00.5 
O+2 
18.0%8 


5.0 min. 


9,040.5 


3 max. 


Approx. 22 
Piero 


1 max. 
G4 .O0+0.2 
0.6+0.3 


171 max. 


Dimensions in mm (not to scale) 


[Straight Leads and Taped] 


Symbol Dimensions 


12.741.0 
12.740.3 

3,85+0.70 

6.35+1.30 
0.601296 
5.0+0.5 

O+2 

18.08 


a ee 


+ 


5.0 min. 


9,0+0.5 


3 max. 


Approx. 20 
17.0+0.5 


—- 


7 max. 
@4.0+0.2 
0.6+0.3 


11 max. 


Note Relevant Specification: ElAJ 


Panasonic | 738 


“ZNR” Transient/Surge Absorbers 
General Purpose 


Packaging Specifications 


ERZ-C(D) Series 


Dimensions 
inimm 
(not to scale) 


A | 55 max. W f Approx. 44 
B 330 max. (185/220) D | 360 max. 
C 340 max. A Approx. @30 
B Approx. a90 
Quantity 1000 pcs. 1000 pcs. 
Part No. ERZTC. JAK180 to 271 (Straight Leads and Taped) ERZTC. iIBK361 to 471 (Straight Leads and Taped) 


ERZTCLIVK180 to 271 (Crimped Leads and Taped) 


ERZTCi_IWK361 to 471 (Crimped Leads and Taped) 


739 Panasonic 


"ZNR” Transient Surge Absorber 
High Surge Current Capability ERZ-V(D) Series 


Features 
e Large Surge Current Ratings (approx. 5000A/cm’) 
e Excellent Energy Ratings (approx . 250J/cm") 
e All Standard Products are under UL recognition. 


Explanation of Part Numbers 


EIRIZIIv} LL) bm) LIL ILI 
a Tt 


Common Code Element Dia. Type Varistor Voltage 
ZNR Transient/ 05! 6 5mm D Type D The first two digits 
ERZV | Surge Absorbers 07 | ¢ 7mm are significant figures 


(V Series) 1 and the third one 
ep | denotes the number 
pk faa 


of zeros following. 
20 | d 20mm 


5 Series: 


Ratings and Characteristics 


Varistor Max. Allowable Clamping Power Energy Surge Current | Capacitance 
Voltage Voltage Voltage (Joule) 8/20ms. (A) (1KHz) 
Part No. t 7 4 - —4 . Se 
VimA ACrms DC V/5A max (W) 10/1000; 2 | 2 max. 
DOV) (V) (V) (V) (ws) | (ms.) | (Time) | (Times) (DF) 
ERZVO5D820 82 ( 74-90) 50 65 145 0.1 3.5 Zo 800 600 A460 
ERZVO5D201 200(1 85-225) 130 170 355 0.1 8.5 6.0 800 600 120 
ER2VO5D221 220(198-242) 140 180 380 0.1 9.0 6.5 800 600 110 
ERZVO5D241 240(2 16-264) 150 200 415 0.1 10.5 (ae 800 600 100 
ERZVO5D271 270(247-303) 175 225 475 0.1 11.0 8.0 800 600 90* 
ERZVO5D331 330(297-363) 210 2/70 5/0 0.1 13.0 9.5 800 600 80* 
ERZVO5D47 14 470(423-51 7) 300 385 810 0.1 21.0 190 800 600 60* 


* Measured at 1MHz. 


Dimensions in mm (not to scale) 


Part No. 


ERZVO5D820 
ERZVO0SD201 


ERZV05D221 
ERZVOSD241 
ERZVO5D271 
ERZV05D331 
ERZVOSD471 


Panasonic 


240 


25.0 min. 


"ZNR" Transient/Surge Absrber 


High Surge Current Capability ERZ-V(D) Series 
Ne a NT eae he Te A a a as eR a a AT 
7 Series: 

Ratings and Characteristics 


Varistor Max. Allowable Clamping Energy Surge Current | Capacitance 
Voltage Voltage Voltage (Joule) 8/20ms. (A) (1KHz) 


—- 


VimA ACrms | DC V10A max 10/1000 1 <2 max. 
DC(V) (V) (V) (V) (Time) | (Times) (PF) 


ERZVO0/7D820 82(74-90) SO 65 135 1750 1250 810 
ERZVO7D201 200(1 85-225) 130 170 340 1750 1250 200 
ERZVO07D221 220(198-242) 140 180 360 1750 1250 190 
ERZVO7D241 240(216-264) 150 200 395 1750 1250 170 
ERZVO07D27 1 270(247-303) 175 220 455 1750 1250 150 

( 

( 

( ) 


ERZVO07D331 330(297-363 210 270 545 1750 1250 130 
ERZV0/7D471 470(423-517 300 385 75 1750 1250 100 
ERZVO7D511 910(459-561 320 410 845 1750 1250 90* 


* Measured at 1 MHz. 


S99999990 


POM MM MNMND Po 
Ooo no0 oo 


Dimensions in mm (not to scale) 


Part No. 


= 
2U 
3 4 
x 
ites 
5 I 
x 


ERZVO7D820 
ERZV07D201 
ERZVO7D221 
ERZV07D241 
ERZVO/7D271 
ERZVO7D331 
ERZVO7D471 
ERZV07D511 


25.0 min. 


00 00 00 C0 Cd GO OO Co 
OAaannnian 
OaakKRARRA 
OoO-dOOOA4 
OO ooo v1 
tk Sek Sek ook Sak Sob ok ook 
ae ee ea a en a ee we 
OOaaaannn 
COGS PINS Stat Se 
4 h4©OONA 


10 Series: 
Ratings and Characteristics 


Varistor Max. Allowable Clamping Energy Surge Current |Capacitance 
Voltage Voltage Voltage L (Joule) 8/20ms. (A) (1KHz) 


VimA ACrms DC \V/25A max 10/1000 1 | 2 max. 
DC(V) (V) (V) (V) (Time) | (Times) (pF) 


2 (74-90) 50 65 135 
(185-225) 130 170 340 
(198-242) 140 180 360 
ERZV10D241 240 (216-264) 150 200 395 
ERZV10D271 270 (247-308) 175 Ws 455 
ERZV10D331 Sen Gene 210 270 545 

( 

( ) 

( ) 

( 

( 

( 


— 


3500 2500 2000 
3500 29500 430 
3500 2500 410 
3500 2500 380 
3500 2500 350 
3500 2500 300 
3500 2500 230 
3500 2500 210 
3500 2500 140 
3500 2500 120 
3500 2900 110 
3000 2500 10° 


ERZV10D820 
ERZV10D201 200 
ERZV10D221 220 


ERZV10D471 470 (423-517 300 385 775 
ERZV10D51 1 510 (459-561 320 410 845 
ERZV10D821 820 (738-902 510 670 1355 
ERZV10D911 910 (819-1001) 590 745 1500 
ERZV10D112 1100 (990-1210) 680 895 1815 
ERZV10D182 1800 (1700-1980) | 1200 1580 2970 


* Measured at 1 MHz. 


SS999990909900 
HBHPAAALHAPAHDALHSHS 


Dimensions in mm (not to scale) 


Part No. 


W @D 
+4 


= 
oO 
“ 


ERZV10D820 
ERZV10D201 
ERZV10D221 
ERZV10D241 
ERZV10D271 
ERZV10D331 
ERZV10D471 
ERZV10D51 1 
ERZV10D821 
ERZV10D91 1 
ERZV10D112 
ERZV10D182 


ROWDWDMRMAMOAAL 
RNOHABNANOOCAN 
DWoonwonnnny—— 
SSODD99D99D9999O 
OMmODWODMnDWOOWODMOWAMM 


HIOMNYAWOAwWHAOOM 


NICO 
«| —* 
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IA] Panasonic 


"ZNR' Transient/Surge Absorber 
High Surge Current Capability ERZ-V(D) Series 


14 Series: Ratings and Characteristics 


Varistor Max. Allowable Clamping Energy Surge Current |Capacitance 
Voltage Voltage Voltage (Joule) 8/20ms. {A) (1 KHz) 


~y 


VimA ACrms DC V50A max 10/1000 1 2 max. 
DC(V) (us) j(ms.) | (Time) | (Times) (OF) 
ERZV14D820 82 (74-90) 
ERZV14D201 200 (185-225 
ERZV14D221 220 (198-242 
ERZV14D241 240 (216-264 
ERZV14D271 270 (247-308 


( 
ERZV14D471 470 (423-517 
ERZV14D511 510 (459-561 
ERZV14D821 820 (738-902 
ERZV14D91 1 910 (819-1001 
ERZV14D112 1100 (990-1210) 
ERZV14D182 1800 (1700-1980) 


) 
) 
) 
) 
ERZV14D331 330 (297-363) 
) 
) 
) 
) 


ERZV14D820 
ERZV14D201 
ERZV14D221 
ERZV14D241 
ERZV14D2714 
ERZV14D331 


ERZV14D471 ; : } 


ERZV14D511 


: : ‘ ; + 
ERZV14D821 } | | | ' | 25.0 min. | se: 
ERZV14D91 1 ) | | , 
ERZV14D112 
ERZV14D182 


*AW2 *B +2 
Dimensions in mm (not to scale) 


ERZV20D820 
ERZV20D201 
ERZV20D221 
ERZV20D241 
ERZV20D271 
ERZV20D331 
ERZV20D471 


ea = ERZV2006511 
| 25.0 min. ' ERZV20D821 
ERZV20D91 4 


ERZV20D112 
ERZV20D182 


20 Series: Ratings and Characteristics “AW2 "Bee 


Varistor Max. Allowable Clamping Energy Surge Current |Capacitance 
Voltage Voltage Voltage (Joule) 8/20ms. (A) (1KHz) 


VimA ACrms DC V/100A max 10/1000 1 ie max. 
DC(Y) (V) (V) (V) (us) j(ms.) | (Time) | (Times) (OF) 


ERZV20D820 82 (74-90) 
ERZV20D201 200 (185-225) 
ERZV20D221 220 (198-242) 
( ) 
( 
( 


ERZV20D241 240 (216-264 
ERZV20D271 270 (247-303) 
ERZV20D331 330 (297-363) 
ERZV20D47 1: 470 (423-517) 
ERZV20D51 14 510 (459-561) 

) 


ERZV20D821 820 (738-902 


ERZV20D1 12 1100 (990-1210) 
ERZV20D 182 1800 (1700-1980) 


fects eek. GS ec ek pe eh eek) eek eek ek Sek 
Oooo ooo-OoOC oO oO 


| 
ERZV20D91 1 910 (819-1001) 

( 

( 


Panasonic 942 


"ZNR" Transient/Surge Absorbers 
Surface Mount 


Features 


Explanation of Part Numbers 


Designed for flow/reflow soldering 


Excellent response against high steep surge voltage 
Compact package with large withstanding surge capability 
Low Clamping Voltage for better surge protection 


oe 


ERZ-CF/SFSeries 


ENR 2) Le | iM 7 FILL Lo 


| 


food 


- hs 


— 


| 


Suffix 


| 


Common Code 


Type/Size Code 


Packaging Stype | Construction 


ZNR Transient/ 
Surge Absorbers 


CF 


6x8 mm 


1 


Bulk 


Tolerance 


SF | 


6x8 mm 


Embossed 
2 | taping 


Molded, 
Chip Type 


K [ +10% 


Ratings and Characteristics (Type CF) 


Varistor 
Voltage 


Vo.1ma (V) 


ACrms (V) 


Maximum 
Allowable 


Voltage 


PAG or de. 


+ 


14 


DC (V) 


Maximum 
Clamping 
Voltage” 


VxA (V) 


18 


48 


Varistor Voltage 


The first two digits are 
significant figures and the 
third one denotes the number 
of zeros following. 


Energy 
(2ms) 


(J) 


0.4 


Maximum Peak 
Currert 
(8/20 ws, 2 times) 


(A) 


50 


24 — 30 


ae 


22 


60 


0.5 


50 


30 — 36 


20 


26 


13 


0.6 


5O 


25 


31 


86 


0.8 


SO 


42-92 


30 


38 


1.0 


SO 


D0 62 


35 


4S 


1.0 


SO 


61-75 


40 


56 


dae 


SO 


) 
) 
) 
35 — 43) 
) 
) 
) 
) 


5O 


65 


kek 


100 (90 - 110) 


60 


85 


2.0 


120 (108 — 1382 


19 


2.9 


150 (1385 ~ 165 


95 


3.0 


200 (185 ~— 225 


4.0 


220 (198 ~ 242 


4S 


240 (216 — 264 


5.0 


2 ( 
= 
3 ( 
> 
~ 
6 ( 
68 ( 
82 (74 — 90 
( 
( 
( 
( 
( 
( 
( 


2/0 (247 ~ 303 


6.0 


6.0 


6.0 


430 


6.3 


470 


* Measuring Current of Maximum Clamping VColtage is following: 
For Varistor Voltage of 22 to 68 V: xA=1A 
For Varistor Voltage of 82 to 470 V: xA=5A 
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7.0 


¢ Temperature Characteristics of Varistor Voltage 


0 to -0.05 %/°C 


¢ Operating Temperature Range: -40 to 85°C 
¢ Storage Temperature Range: -40 to 125°C 


Panasonic 


"ZNR" Transient/Surge Absorbers 


Surface Mount 


ERZ-CF/SFSeries 


Ratings and Characteristics (Type SF) 


Varistor 
Voltage 


Maximum 
Allowable 


Voltage 


Maximum 
Clamping 
Voltage” 


Maximum 
Peak Current 
(8/20ms, 2 times) 


Vi mA (V) 


Hh ACrms (V) 


DC (V) 


VxA (V) 


ERZSF 


MK220 


29 (20 — 25) 


14 


18 


ERZSF [1 


MkK270 


27 (24 — 30) 


At 


22 


ERZor 


MKS330 


20 


26 


ERZSF 


MK390 


25 


31 


ERZor 


| MK470 


30 


38 


ERZSF [ 


MK560 


56 (50 — 62) 


35 


45 


ERZSF I] MK680 


68 (61 — 75) 


40 


56 


ERZSF 


MK820 


82 (74 — 90) 


50 


65 


ERZSF "| 


MK121 


120 (108 — 132) 


15 


ERZSF | 


MK221 


220 (198 — 242) 


ERZSF 


MK241 


240 (216 — 264) 


ERZSF 


MK271 


270 (247 — 303) 


ERZSF (1 
ERZSF [- 


MkK391 
MkK471 


390 (351 - 429) 
470 (423 - 517) 


Performance Characteristics 


(Electrical) 


Characteristics Test Methods specifications 
Standard Test 


Condition 


Unless otherwise specified 
Temperature 5 to 35°C 
Relative humidity: 45 to 85% RH 


The voltage between two terminals with the specified measuring 
current CmA DC applied is called Vc or Vcma. The measurement 
shall be made as fast as possible to avoid heat affection. 


Varistor Voltage 


Maximum Allowable The recommended maximum sinusoidal wave voltage (rms) or 
Voltage the maximum DC voltage that can be applied continuously. 


Maximum Clamping The maximum voltage between two terminals with the specified To meet the specified 
Voltage impulse current (8/20 ws). value. 


Rated Power The maximum power that can be applied within the specified 


ambient temperature. 


Energy Maximum energy at less than +lO % of varistor voltage change 
when the standard impulse (2 ms) is applied one time. 


Maximum 
Peak Current 


Maximum current at less than +10 % of varistor voltage change 
when impulse current (8/20 ps) is applied two times continuously 
with the interval of 5 minutes. 


Temperature 
Coefficient of 


= O/ /o 
Varistor Voltage 0 to -0.05%/°C 


Ve at 85°C —VcatZ25°Cy 1 of. so 
Vo at 25°C Meo ner) 


Joa A Oe ye NY ae sR oo ham eae ee at te ieee EG VS SG OT ge MAAS YAS chaps we SEE we EO Rea, A TOT SS Se Ee RN ESN WRU AL SD Bay. Stet Poor See aT 
Panasonic 
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“ZNR” Transient/Surge Absorbers 


Surface Mount 


ERZ-CF/SF Series 


Construction 


Resin mold 


Packaging Specifications 


Electrode 


ZNR element 


External electrodes 


Standard Packing Quantity 


Size Code Thickness (mm) 


Dimensions in mm (not to scale) 


Size Code 


CF/SF 


Embossed taping Bulk 


CF/SF 


2000 pcs./reel 500 pcs./bag 


Reel 


Embossed taping 


P, Py Chip pocket 
LL) 


_ 
Tape running 
direction 


(not to scale) 


Symbol W 


Dim. (mm)) 16.4:%°| 22.4max.| 2.50.5 | 1.0 


1. Soldering Methods 


Soldering Recommended 
Method Conditions 


Suggestions 


Dim. (mm) 6.8 max.| 11.9 max. 


| 


Symbol a me oD, L 
Dim. (mm) | 2.0 4.0 1.5 | 0.6 max. 


Flow 260 °C within 
Soldering 5 seconds 


Gas removal is 
recommended to keep 
good solderability at high 
density mounting of 
components. 


lf land is too large in 
comparison with the size 
Reflow 230 °C within of terminal surface, part 
Soldering 10 seconds may be ill-situated at 
solder melting. 


Panasonic 
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